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Effect of Solvent Polarity on Nitroglycerin Sorption (94 pp.) 
The effect of solvent polarity on nitroglycerin sorption by 
polyvinylchloride (PVC) strips cut from commercial 
intravenous solution bags was studied. The effect of ethanol, 
polyethylene glycol 400 and propylene glycol as cosolvents on 
sorption of this drug was evaluated. A decrease in extent of 
sorption was observed with an increase in concentration of 
these three solvents. Since an increase in cosolvent 
concentration corresponds to a decrease in the dielectric 
constant of the solvent mixture, the extent of sorption 
decreased with a decrease in dielectric constant and with the 
polarity of the solvent. 
Sorption studies were carried out using ethanol, methanol and 
isopropyl alcohol as cosolvents in concentrations having the 
same dielectric constants. The extent of sorption was found to 
be identical in these cosolvent mixtures having the same 
dielectric constant. Therefore, sorption appears to be related to 
dielectric constant, and not to the nature of the cosolvent. 
A direct correlation was found between the dielectric constant 
and the extent of sorption (R>0.96). However, the data was not 
strictly linear and did not permit derivation of an exact 
mathematical expression for this relationship. 
The extent of nitroglycerin sorption was found to be directly 
dependent upon the size of the PVC strips. The percent of 
nitroglycerin sorbed by the PVC strips was identical for three 
nitroglycerin concentrations studied and thus is not dependent 
upon the concentration. However, the total amount of 
nitroglycerin sorbed was linearly dependent upon the 
nitroglycerin concentration. These results suggest that the 
sorption of nitroglycerin to the PVC strip occurs primarily via 
an absorption process. 
The procedures developed in this study for evaluation of the 
effect of dielectric constant on drug sorption should be 
applicable to other drug-plastic interactions as guidelines for 
formulations of solutions which exhibit minimal drug loss. 
Director: Todd G. Cochran, Ph.D 
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CHAPTER I 
INTRODUCTION 
Nitroglycerin is primarily used as an antianginal agent to treat 
the symptomatic paroxysmal precordial pain associated with this 
condition (22). It induces changes in the cardiac, arteriolar and 
venous vasculature, thereby decreasing cardiac workload and oxygen 
demand, resulting in alleviation of anginal pain (36). In the past few 
years considerable interest has centered on the clinical use of 
intravenous nitroglycerin solutions because of its demonstrated 
efficiency in treating the resultant manifestations of myocardial 
infarction, congestive heart failure and unstable angina (2, 8, 12, 13, 
14, 50). Currently, i.v. nitroglycerin is also being used in many 
hospitals during open-heart surgery. There has thus been an 
increasing interest in this mode of nitroglycerin administration. 
The use of plastics has gained widespread acceptance in the 
pharmaceutical industry as evidenced by a variety of plastic 
containers and other devices such as syringes, infusion sets and 
filters. The possibility of drug-plastic interactions such as sorption 
and leaching has been of some concern to pharmaceutical scientists 
and clinicians. Numerous studies on this subject have been reported 
(3, 17, 19, 21, 22, 35). Sorption of a drug to plastic can consequently 
lead to a reduction in potency of the injection. The problem is 
particulary prevalent with water soluble lipophilic drugs such as 
nitroglycerin and isosorbide dinitrate, but it occurs to varying 
degrees with most weak acids and bases (20, 23, 35). 
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The stability problems associated with nitroglycerin solutions 
have been well documented (4, 7, 9, 10, 25, 30, 31, 33, 43, 49, 56). 
Studies have shown that drug loss from i.v. solutions stored in plastic 
containers is consistent with sorption to container or delivery units 
(56). Polyvinylchloride (PVC) has been shown to have strong 
absorptive properties for nitroglycerin and certain other drugs. Not 
all plastics have a similar extent of sorption (1, 20, 29). 
Polypropylene, which is also used in commercial intravenous 
equipment, has been shown to sorb only an insignificant amount of 
nitroglycerin (52). This drug being lipid soluble, has a high affinity 
for organic substances like dioctyl phthalate (DOP),a the plasticizer 
incorporated in PVC, and hence diffuses into the fluid plasticizer core 
of PVC (51). 
Sorption describes the loss of drugs from solutions into 
semipermeable plastic and rubber matrixes. It is a combination of 
adsorption to the surface and absorption into the plastic matrix. This 
process may be considered to be dependent on the following factors: 
(a) the concentration of nitroglycerin in solution, (b) the ratio of 
nitroglycerin solution volume to the area of the plastic surface in 
contact with the solution, (c) the solubility of nitroglycerin in the 
plastic matrix and the partition coefficient of nitroglycerin between 
plastic and the aqueous phase, and (d) the relative rates of the 
adsorption and absorption processes. The lipophilicity of the solute, 
the polarity of the solvent and the nature of the plastic seem to be 
predominant factors controlling the sorption process (51). Flexible 
a Bis(2-ethylhexyl) phthalate or DOP 
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polyvinyl chloride (PVC), which contains up to 40% of dioctyl 
phthalate (47), has unequivocally shown the highest affinity for 
sorption of all parenteral component polymers (17, 20, 23, 24, 43). 
The data suggest that the plasticizer serves as a solvent for the drugs 
that diffuse into the flexible PVC matrix. 
A well documented paper by Ilium and Bundgaard (20) attempts 
to develop a base for predicting the likely absorption of drugs to 
PVC, as well as demonstrating that the same phenomenon does not 
occur for all plastics. Studies on different types of plastics have 
shown that the degree of sorption to polyethylene or polypropylene 
bags is substantially less than the degree of sorption to polyvinyl 
chloride (1, 20, 28). The strong absorptive qualities of PVC can 
probably be traced to the fact that lipid soluble drugs, which have a 
high affinity for solvents like dioctyl phthlate, can diffuse into the 
fluid plasticizer core of PVC. Ilium and Bundgaard confirmed this 
fact by showing a strong relationship between PVC drug uptake and 
the heptane-water partition coefficient of the drug. They suggested 
that this partition coefficient may be a useful predictor of the 
interactions of drug substances with PVC (20). Other flexible plastics, 
such as low density polyethylene and polypropylene, absorb drugs 
much less readily than PVC, probably because they contain 
essentially no plasticizer. Therefore drugs have a much lower 
affinity (or solubility) in the core of these polymers. Flexible tubing 
made or lined with these materials may also absorb less drug than 
PVC tubing. 
The mechanism and kinetics of nitroglycerin disappearance from 
solutions stored in the components of plastic intravenous delivery 
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systems have been considered by several authors, and a number of 
models have been proposed in an attempt to describe the interaction 
mathematically. However the exact mechanism of loss is not well 
understood (5), nor does it appear that a model capable of describing 
and predicting quantitatively the complete time course of drug loss 
to plastic intravenous systems has been defined. Work has been 
carried out to study the loss of this drug from aqueous solutions in 
immersed strips of plastic. An adsorption-absorption mechanism has 
been proposed for this loss based on equilibrium and kinetic studies 
(55). According to this study, the loss was mainly due to migration 
of drug into the plastic, and possibily a minor portion due to surface 
adsorption. A closed two-compartment model was proposed to 
describe the sorption of nitroglycerin by polyvinyl chloride infusion 
bags (50). 
Roberts et al. (43) subsequently showed that the disappearance 
of nitroglycerin from solutions stored in plastic infusion bags, burrete 
chambers, and infusion tubing was better described by a diffusion 
model. According to these authors, the exent to which solutes are 
lost from plastic containers during storage is dependent on various 
physicochemical factors such as solute concentration and solution 
volume. Further work by this group indicated that the dimensions of 
the components and the volume of solution used were determinants 
of the rate and extent of nitroglycerin disappearance. 
Baaske et al. (4) and Malick et al. (31) have proposed that the 
disappearance of nitroglycerin is due to deposition of drug onto the 
plastic surface followed by dissolution into the plastic matrix. 
Further studies in which the open two-compartment model and 
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diffusion model were examined indicated that the latter seemed to 
be more satisfactory in describing and predicting drug uptake for all 
conditions (25). Although the compartment model initially appeared 
to be useful for describing the drug uptake, it was not able to 
describe the loss as equilibrium was approached or accurately 
predict the disappearance profiles for the solute with alterations in 
solution volume or infusion bag size. In all these evaluations the 
diffusivity of the solute in the plastic matrix was considered as the 
rate controlling step. Further work conducted by Kowaluk et al. (26) 
gave rise to another model which described the uptake of the solute 
as being dependent on diffusional resistance contributed by the 
plastic matrix and the interfacial resistance. 
Cosolvency is one of the most effective methods used to prepare 
solution dosage forms of poorly water soluble drugs. It has 
advantages over other methods of solubilization in that increases in 
solubility of several orders of magnitude can be achieved (54). 
While cosolvents find a high degree of utility in the design of many 
types of liquid formulations, they are particularly important in 
parenteral dosage forms. Due to the irritating effects of most 
surfactants, the low toxicity of many cosolvents and because of the 
relatively greater ability of cosolvents to solubilize nonpolar drugs, 
cosolvents have become the most commonly used means of 
solubilizing drugs for both intravenous and intramuscular 
administration (53). The most frequently used cosolvents are 
propylene glycol, ethanol, glycerin, and polyethylene glycol. The 
degree to which the solubility of a drug can be increased for a 
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particular solvent is dependent upon the nonpolarity of the drug and 
the nonpolarity of the cosolvent (53). 
Prior to the late 1950's the choice of the type and amount of 
cosolvent to be used in a pharmaceutical vehicle was made on a 
purely empirical basis (44). Solubility studies have been performed 
on poorly soluble compounds in cosolvent-water combinations. 
These studies usually include propylene glycol, glycerin, or ethanol 
as the cosolvent component. Drugs like nitroglycerin are prepared in 
alcoholic and hydroalcoholic solvent systems to increase solubility 
and retard hydrolysis. 
The dielectric constant and solubility parameters were among the 
first polarity indexes to be used for solvent blending. The dielectric 
constant of a particular solvent i.e; the effect that the solvent has on 
the ease of separation of two oppositely charged bodies placed within 
it, is related to its polarity and degree of association of its molecules. 
There is a very close relationship between dielectric constant and the 
two types of interactions found in all solvents; that is, the dipole-
dipole interaction and the induced dipole-induced dipole interaction 
(48). Individual molecular properties such as the polarizability and 
dipole moment effect the molar polarization and dielectric constant 
(45). Although these individual molecular properties might be 
expected to relate qualitatively to phenomena such as solubility 
which depend on polarity, they do not reflect the "total polarity" of a 
substance. The concept of "total polarity" was established by 
Hildebrand (18) to represent the "cohesiveness" or the summation of 
all attractive forces which surround a molecule. Total polarity is 
represented by measures of free energy or excess free energy. 
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Nonetheless, the dielectric constant has been used extensively as 
a measure of solvent polarity and as an important parameter in 
solvent blending. Dielectric constants are used in pharmaceutics for 
a variety of correlations, particularly concerning solubility (29, 39, 
40, 41, 42), and hydrophobic lipophilic balance (6, 16). Since binary 
or larger component number systems are frequently involved in 
basic investigations in pharmaceutics, the behavior of the dielectric 
constant as a function of composition is important (7). It has long 
been recognized that the dielectric constant of two or more solvents 
is directly proportional to the concentrations of the individual 
solvents. The dielectric constant of the resultant mixture can 
therefore be predicted to a good approximation. Moore (34) reported 
a method in which the solvent dielectric constant could be used in 
blending solvents for liquid vehicles. The method involves the 
determination of the polarity of the solvent needed to dissolve the 
required amount of the drug. This can be performed in mixtures 
such as ethanol and water. The polarity of the solvent mixture is 
approximated by 
ADC = 2( ( % solvent.6.)/100 ) (37) 
The ADC is the approximate dielectric constant required to dissolve 
the desired amount of drug. 
When the solvent components of the final formulation have been 
decided upon, the proper amounts of these solvents can be obtained 
using alternate alligation about the required e value. Although this 
method can be valuable in determining solvent composition, it 
assumes that a linear relationship exists between the solubility and 
the dielectric constant in going from one solvent system to another. 
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The use of the dieletric constant as a polarity index for blending 
solvents is a great improvement over purely empirical techniques. 
The potential problems with its use include deviations between 
measured and calculated dielectric constants and the inability of this 
polarity index to predict solubilities in different solvent systems 
accurately (45). 
Previous studies have evaluated the sorption of nitroglycerin by 
different plastics, but in all studies reported to date the aqueous 
phase has been limited to water, normal saline and 5% dextrose (25, 
31, 33, 43, 49, 56). Nitroglycerin is a nonelectrolyte with significant 
lipophilic character (solubility: 1 gram in 800 mL water and 400 mL 
ethanol) (57). Therefore, the polarity of the aqueous phase should 
have a substantial effect on sorption of this agent by plastics. The 
objective of this study was to evaluate the effect of solvent polarity 
on nitroglycerin sorption by polyvinylchloride strips cut from 
commercial intravenous solution bags. The effect of ethanol, 
propylene glycol and polyethylene glycol 400 as cosolvents on the 
sorption of nitroglycerin was studied. The dielectric constant was 
used to assess the polarity of these hydroalcoholic solutions. 
CHAPTER II 
EXPERIMENTAL 
Materials 
Sodium Hydroxide, Reagent Grade, J.T. Baker Chemical Co. 
Methanol, Absolute, J.T. Baker Chemical Co. 
Ethanol, USP, (95%), USI Chemical Co. 
Propylene Glycol, Reagent Grade, J.T. Baker Chemical Co. 
Polyethylene Glycol 400 (PEG 400), 'Baker Grade', J.T. Baker 
Chemical Co. 
Isopropyl Alcohol (2-Propanol), Reagent Grade, J.T. Baker 
Chemical Co. 
Nitroglycerin (C3H5N3O6) 
Tridil (Nitroglycerin Injection) 5 mg/mL, lots 6CV140, 6CV141 and 
6CV126 (packaged in lOmL amber-glass ampules). 
American Critical Care, McGraw Park, 111., 60085, U.S.A. 
Viaflex PVC infusion bags containing 500 mL of 0.9% sodium chloride 
injection, Travenol Laboratories, Deerfield, 
111., 60015, U.S.A. 
Procedures 
The following procedures were used in evaluation of the effect of 
solvent polarity on the sorption of nitroglycerin by polyvinylchloride 
strips. 
9  
1  0  
1. Optimization of Assay Procedures: 
a. Evaluation of sodium hydroxide concentration. 
b. Evaluation of methanol concentration. 
c. Evaluation of assay linearity. 
d. Optimization of nitroglycerin concentration. 
2. Calculation of Dielectric Constants. 
3. Sorption Studies: 
a. Initial evaluation of cosolvent mixtures. 
b. Comparitive evaluation using other cosolvents. 
c. Evaluation of strip size. 
d. Evaluation of nitroglycerin concentration. 
Method of analysis: 
Nitroglycerin concentrations were assayed using the kinetic 
spectrophotometric assay of Fung et al. (15) as adapted by Dean and 
Baun (11). Nitroglycerin has no significant absorbance above 240 nm 
but it degrades in alkaline solution to produce a chromophore which 
exhibits an absorption maximum near 336 nm. Absorbances of the 
chromophoric intermediate were readb at 336 nm in 1.0 cm square 
quartz cuvettes until the maximum value was reached after the 
addition of 2.0 mL of 0.25 M sodium hydroxide in 75% v/v methanol 
to 1.0 mL of sample. The absorbance maximum at this wavelength is 
proportional to the nitroglycerin concentration present in soluton. A 
blank containing all the ingredients of assay constituents except the 
drug was used for zero absorbance adjustment. 
b Bausch and Lomb Spectronic 21-UVD 
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Evaluation of sodium hydroxide concentration on analysis: 
It has been shown that the absorbance versus time plot for the 
kinetic asay of nitroglycerin is highly dependent on sodium 
hydroxide concentration. The values of maximum absorbance 
(Amax) and the time of maximum absorbance (Tmax) are both 
strongly effected. In principle, its possible to utilize any 
concentration of alkali in the range of 0.03 M to 0.6 M for the kinetic 
assay (55). For assays of nitroglycerin which are present at very low 
concentrations for example, in i.v. injections, it is advantageous to use 
higher alkali concentrations. For this part of the study a drug 
concentration of 100 mcg/mL was used. This was achieved by 
diluting 1.0 mL of commercial Tridil (5 mg/mL) to 50 mL. 
The initial alkali concentrations studied were 0.07 M, 0.1 M, 0.3 M 
and 0.6 M in methanol. The solutions were prepared by diluting a 
1 M aqueous sodium hydroxide solution with methanol, as follows: 
4.0 g NaOH in 100 mL water 1 M 
7 mL (1M NaOH) diluted to 100 mL 0.07 M 
10 mL (1M NaOH) diluted to 100 mL 0.1 M 
15 mL (1M NaOH) diluted to 50 mL 0.3 M 
30 mL (1M NaOH) diluted to 50 mL 0.6 M 
This was followed by evaluating the effect of 0.2 M and 0.25 M 
sodium hydroxide in distilled water. Solutions were prepared as 
follows: 
0.8 g NaOH in 100 mL water 0.2 M 
1.0 g NaOH in 100 mL water 0.25 M 
1  2  
The effects of 0.2 M, 0.25 M and 0.3 M sodium hydroxide in 
aqueous methanolic solution containing 75% v/v of methanol were 
then evaluated. 
Evaluation of methanol concentration: 
The kinetic assay of nitroglycerin is significantly affected by the 
solvent (55). For this part a drug concentration of 100 mcg/mL was 
used as in the previous study. The effects of water, 100% v/v 
methanol, 75% v/v methanol and 50% v/v methanol were evaluated. 
Evaluation of assay linearity: 
In this part of the experiment concentrations of nitroglycerin in 
the range of 1 mcg/mL to 200 mcg/mL in distilled water were 
studied in order to evaluate the linearity of the assay procedure and 
to choose the optimum concentration for the sorption study. 
Volumetric dilutions of Tridil (5 mg/mL), were prepared as follows: 
1 mL Tridil diluted to 50 mL 100 mcg/mL 
1 mL Tridil diluted to 100 mL 50 mcg/mL 
10 mL (50 mcg/mL) with 10 mL (100 mcg/mL). . . 75 mcg/mL 
10 mL (50 mcg/mL) with 10 mL distilled water. . . 25 mcg/mL 
1 mL (75 mcg/mL) diluted to 100 mL 7.5 mcg/mL 
10 mL (100 mcg/mL) diluted to 100 mL 10 mcg/mL 
10 mL (10 mcg/mL) with 10 mL distilled water. . . 5 mcg/mL 
10 mL (10 mcg/mL) diluted to 50 mL 2 mcg/mL 
10 mL (10 mcg/mL) diluted to 100 mL 1 mcg/mL 
Dilutions were assayed in triplicate. The average values of the three 
runs were used to prepare the standard curves. 
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Optimization of nitroglycerin concentration: 
Concentrations in the range of 50 mcg/mL to 200 mcg/mL in 
distilled water were studied. Volumetric dilutions of Tridil 
(5 mg/mL) were prepared as follows: 
1 mL Tridil diluted to 25 mL 200 mcg/mL 
1 mL Tridil diluted to 50 mL 100 mcg/mL 
1 mL Tridil diluted to 100 mL 50 mcg/mL 
10 mL (200 mcg/mL) with 10 mL (100 mcg/mL). . 150 mcg/mL 
5 mL (150 mcg/mL) with 5 mL (200 mcg/mL). ... 175 mcg/mL 
5 mL (100 mcg/mL) with 5 mL (150 mcg/mL). ... 125 mcg/mL 
Standard curves were prepared using concentrations ranging 
from 10 mcg/mL to 200 mcg/mL. 
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Dielectric constants: 
The dielectric constants of the cosolvent-water mixtures were 
calculated on a volume/volume basis using the individual dielectric 
constants shown in Table IA (6, 34). The calculated values are listed 
in Table IB. 
TABLE IA 
Dielectric constants of solvents 
Solvent Dielectric constant0 
Water 
Propylene glycol 
PEG 400 
Methanol 
Ethanol 
Isopropyl alcohol 
78.5d 
32.0d 
13.6® 
32.6d 
24.3d 
18.3d 
c at 25°C. 
d Reference (45). 
e Reference (38). 
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TABLE IB 
Dielectric constants of solvent mixtures 
COSOLVENT DIELECTRIC CONSTANT 
10% Ethanol 0.1 x 24.3 + 0.9 x 78.5 = 73.08 
20% Ethanol 0.2 x 24.3 + 0.8 x 78.5 = 67.66 
30% Ethanol 0.3 x 24.3 + 0.7 x 78.5 = 62.24 
40% Ethanol 0.4 x 24.3 + 0.6 x 78.5 = 56.82 
50% Ethanol 0.5 x 24.3 + 0.5 x 78.5 = 51.4 
60% Ethanol 0.6 x 24.3 + 0.4 x 78.5 = 45.98 
75% Ethanol 0.75 x 24.3 + 0.25 x 78.5 = 37.86 
10% PEG 400 0.1 x 13.6 + 0.9 x 78.5 = 72.01 
20% PEG 400 0.2 x 13.6 + 0.8 x 78.5 = 65.52 
50% PEG 400 0.5 x 13.6 + 0.5 x 78.5 = 46.05 
10% Propylene glycol 0.1 x 32.0 + 0.9 x 78.5 = 73.85 
20% Propylene glycol 0.2 x 32.0 + 0.8 x 78.5 = 69.2 
50% Propylene glycol 0.5 x 32.0 + 0.5 x 78.5 = 55.25 
Sorption Study: 
Initial evaluation of solvent mixtures: 
Strips of polyvinyl chloride (15x3 cm, 2.042 ± 0.065g) cut from the 
unprinted side of the infusion bag were used. The strips were 
soaked in distilled water overnight, dried and weighed. They were 
then immersed in 200 mL of nitroglycerin solution (50 mcg/mL) in 
250 mL glass stoppered Erlenmeyer flasks. Each sorption study was 
conducted in duplicate at ambient temperature. A control study was 
conducted at the same time under identical conditions, the only 
difference being the absence of the plastic strip. The nitroglycerin 
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concentration in the solution was assayed at the begining of an 
experiment and again at known intervals thereafter for five days. 
The difference between the amount of drug remaining in solution 
exposed to the plastic strip and that in solution in the control which 
contained no strip, as indicated by differences in absorbance, was 
assumed to be the amount of drug sorbed by the plastic. Sorption 
studies using water as the solvent were initially carried out, followed 
by the use of cosolvent mixtures using ethanol, propylene glycol and 
PEG 400. 
Comparitive evaluation using other solvents: 
In the final part of the sorption study methanol and isopropyl 
alcohol were used as cosolvents in concentrations having the same 
dielectric constants as two of the ethanol solutions (20% v/v and 40% 
v/v) used in the initial studies. The relative proportions of the two 
solvents needed to obtain the resultant mixed solvent with a 
predetermined dielectric constant were calculated by alligation as 
follows: 
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COSOLVENT COSOLVENT 
20% Ethanol 
40% Ethanol 
20% Ethanol 
40% Ethanol 
32.6 
78.5 
32.6 
78.5 
18.3 
78.5 
18.3 
78.5 
10.84 
67.66 
35.06 
45.90 
10.84 = 0.2361 
45.90 
56.82 
21.68 
45.90 
67.66 
10.84 
60.20 
56.82 
21.68 
60.20 
21.68 
24.22 
45.90 
0.4723 
10.84 
49.36 
60 .20  
0.18 
21.68 
38.52 
60.20 
0.3601 
23.6% Methanol 
47.2% Methanol 
18% Isopropyl 
alcohol 
36% Isopropyl 
alcohol 
Standard curves were prepared for each cosolvent used in the 
sorption study for drug concentrations in the range of 10 mcg/mL to 
100 mcg/mL. 
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Evaluation of strip size: 
Sorption studies were carried out in 20% ethanol to assess the 
effect of strip size on sorption. The following strip sizes were used: 
Dimension Area(one side) Area(two side) Weight 
(cm) (cm^) (cm^) (g)f 
7.5 x 1.5 11.25 22.5 0.51 1 
7.5 x 3 22.5 45 1.021 
1 5 x 3 45 90 2.042 
15 x 3 (2 strips) 90 180 4.084 
f calculated based on average of 2.042 g for 90 cm^ strip. 
Effect of nitroglycerin concentration: 
The sorption of nitroglycerin of concentrations 50, 75 and 
100 mcg/mL in distilled water was evaluated. 
CHAPTER III 
RESULTS AND DISCUSSION 
OPTIMIZATION OF ASSAY PROCEDURES: 
Effect of sodium hydroxide concentration and solvent on kinetic 
assay: 
This evaluation was carried out to achieve a sharp and well 
defined peak in a short assay time. Increasing the concentrations of 
alkali and methanol in the analysis solution optimized these goals. 
However, due to the limited solubility of sodium hydroxide in 
methanol, practical limits for the assay had to be established. Use of 
absolute methanol alone as the solvent for the sodium hydroxide 
reagent solution was not acceptable due to the production of turbid 
solutions. 
Results obtained from this study are shown in Table II. No peak 
was obtained for 16 minutes with a 0.07 M methanolic sodium 
hydroxide solution. A peak was obtained at about 10 minutes with 
0.1 M methanolic sodium hydroxide solution. However, this peak 
was not sharp and had a low Am ax Sharp peaks were obtained at 3 
minutes and 4 minutes with 0.6 M and 0.3 M methanolic sodium 
hydroxide solutions. However, both of these solutions were very 
turbid. All the four solutions of sodium hydroxide in methanol were 
cloudy. An aqueous solution of 0.2 M sodium hydroxide did not give 
a peak for 20 minutes. A 0.25 M sodium hydroxide solution in 50% 
v/v methanol gave a peak around 20 minutes. Use of 75% v/v 
methanol reduced the peak time substantially. There were no 
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significant differences in peak time or peak height using 0.2, 0.25 
and 0.3 M sodium hydroxide in 75% v/v methanol. However, since 
the 0.25 M and 0.3 M solutions gave sharper peaks compared to the 
0.2 M solution, the assay was carried out with 0.25 M sodium 
hydroxide in 75% v/v methanol. 
Table II. Sodium hydroxide concentration and solvent 
effects on nitroglycerin analysis. 
Alkali Solvent Peak Amax Absorbance Absorbance 
concentration time at peak time at peak time 
(minutes) -2 minutes +2 minutes 
0.1M Methanol 10 0.195 0.192 0.195 
0.3M Methanol 4 0.312 0.271 0.304 
0.6M Methanol 3 0.367 0.281 0.352 
0.25M Water 20 0.316 0.315 0.314 
0.25M Methanol 
in water 
20 0.315 0.309 0.311 
0.2M 
(50%v/v) 
Methanol 
in water 
8 0.294 0.289 0.292 
0.25M 
(75%v/v) 
Methanol 
in water 
7 0.315 0.304 0.308 
0.3M 
(75%v/v) 
Methanol 
in water 
(75%v/v) 
6 0.313 0.301 0.307 
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Evaluation of assay linearity: 
Highly consistent Amax values between runs were obtained when 
nitroglycerin dilutions were assayed (Table III). Standard curves of 
absorbance versus concentration indicate that for concentrations 
from 10 to 100 mcg/mL (Figure 1) the absorbance is a linear 
function of the concentration. Concentrations above 100 mcg/mL 
gave non linear results (Figures 2). Further, Amax values between 
runs for concentrations above 100 mcg/mL were not highly 
consistent (Table IV). A drug concentration of 50 mcg/mL therefore 
seem to be optimum for the sorption study. 
Table III. Absorbance vs. nitroglycerin concentration in 
w a t e r .  
Concentrat ion Absorbance Absorbance Absorbance Absorbance 
(mcg/mL") (Run D (Run ID (Run IID (Average) 
100 0.322 0.322 0.316 0.320 
75 0.238 0.235 0.241 0.238 
50 0.162 0.162 0.163 0.163 
25 0.083 0.083 0.080 0.082 
10 0.031 0.031 0.032 0.032 
5 0.018 0.018 0.013 0.016 
2 0.006 0.006 0.006 0.006 
1 0.003 0.003 0.003 0.003 
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Table IV. Absorbance vs. nitroglycerin concentration in 
w a t e r .  
Concentrat ion Absorbance Absorbance Absorbance Absorbance 
(mcg/mL) (Run P (Run ID (Run IIP (Average) 
200 0.528 0.537 0.504 0.523 
175 0.458 0.447 0.460 0.455 
150 0.411 0.393 0.417 0.407 
125 0.348 0.350 0.361 0.353 
100 0.326 0.327 0.331 0.328 
75 0.249 0.246 0.243 0.246 
50 0.161 0.165 0.166 0.164 
25 0.083 0.085 0.078 0.082 
10 0.032 0.032 0.033 0.033 
5 0.017 0.018 0.016 0.017 
2 0.006 0.006 0.006 0.006 
1 0.003 0.003 0.003 0.003 
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Figure 1. Plot of absorbance vs. nitroglycerin concentration 
in water. 
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Figure 2. Plot of absorbance vs. nitroglycerin concentration 
in water. 
Standard curves of absorbance versus concentration for each 
solvent used in the sorption studies were prepared. Absorbance 
values were essentially identical in water and these solvent 
mixtures. Linear correlation coefficients of 0.9994 or better were 
obtained in all cases. See Figures 10-26 and Tables XI-XXVII in 
supplemental data. 
SORPTION STUDIES: 
The absorbance data obtained from these studies were converted 
as percent of drug remaining in solution.g As seen from Figure III 
and Table V for the sorption of nitroglycerin from 10% ethanol, there 
was a high degree of consistency between runs and no sorption of 
nitroglycerin was observed in the controls. 
60 
1 0% Ethano 
4 0 -
10 20 30 40 50 60 70 80 90 100 1 10 
Time(hours) 
Figure 3. Percentage of nitroglycerin remaining in solution with 
10% ethanol as solvent. Key: • , control; 
o , sample I; a , sample II. 
S Percent of drug remaining in solution = absorbance x 1QQ 
initial absorbance 
0 
1 
2 
3 
4 
5 
6 
10 
14 
18 
22 
26 
28 
32 
36 
40 
44 
48 
50 
54 
58 
62 
66 
70 
74 
78 
82 
86 
90 
94 
98 
2 5  
V. Percentage of nitroglycerin remaining in 
solution with 10% ethanol as solvent. 
Control  Sample I  Sample II 
Absorbance Percent  Absorbance Percent  Absorbance Percent  
remaining remaining remaining 
0.167 100.0 0.166 100.0 0.167 100.0 
0.168 100.6 0.168 101.2 0.166 99.4 
0.165 98.8 0.164 98.8 0.163 97.6 
0.166 99.4 0.159 95.8 0.160 95.8 
0.167 100.0 0.154 92.8 0.154 92.2 
0.169 101.2 0.153 92.2 0.151 90.4 
0.167 100.6 0.145 87.3 0.147 88.0 
0.166 99.4 0.140 84.3 0.142 85.0 
0.167 100.0 0.135 81.3 0.133 79.6 
0.169 101.2 0.129 77.7 0.129 77.2 
0.165 98.8 0.125 75.3 0.125 74.9 
0.167 100.0 0.122 73.5 0.122 73.1 
0.170 101.8 0.120 72.3 0.120 71.9 
0.166 99.4 0.117 70.5 0.118 70.7 
0.116 99.4 0.116 69.9 0.116 69.5 
0.167 100.0 0.114 68.7 0.1 14 68.3 
0.168 100.6 0.1 1 1 66.9 0.112 67.1 
0.169 101.2 0.1 10 66.3 0.1 10 65.9 
0.166 99.4 0.108 65.1 0.110 65.9 
0.166 99.4 0.107 64.5 0.109 65.3 
0.169 101.2 0.105 63.3 0.107 64.1 
0.168 100.6 0.104 62 7 0.106 63.5 
0.168 100.6 0.103 62.0 0.105 62.9 
0.167 100.0 0.102 61.4 0.103 61.7 
0.167 100.0 0.100 60.2 0.103 61.7 
0.166 99.4 0.100 60.2 0.102 61.1 
0.167 100.0 0.099 59.6 0.101 60.5 
0.166 99.4 0.098 59.0 0.100 59.9 
0.168 100.6 0.098 59.0 0.099 59.3 
0.167 100.0 0.097 58.4 0.099 59.3 
0.168 100.6 0.097 58.4 0.098 58.7 
0.167 100.0 0.097 58.4 0.098 58.7 
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The results of the sorption studies using ethanol, propylene glycol 
and PEG 400 as cosolvents are given in Figures 27-38 and Tables 
XXVIII-XXXIX (supplemental data). These results are summarized in 
Table VI which shows the percent of nitroglycerin remaining and the 
percent lost at equilibrium as a function of the dielectric constant of 
the solvent system. These results show that the sorption of 
nitroglycerin to the polyvinylchloride strips decreases with an 
increase in the percent of cosolvent in the solution. Since an increase 
in the percent of cosolvent corresponds to a decrease in the dielectric 
constant of the solution, the extent of sorption decreases with a 
decrease in dielectric constant and therefore with a decrease in the 
polarity of the solvent. These results are consistent with those 
expected with this relatively nonpolar drug. 
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Table VI. Percentage of nitroglycerin remaining and lost 
at equilibrium as a function of solvent. 
SOLVENT DIELECTRIC PERCENT PERCENT 
CONSTANT REMAINING LOST 
Water 78.50 56.9 43.1 
10% Ethanol 73.08 58.5 41.5 
20% Ethanol 67.66 61.2 38.8 
30% Ethanol 62.24 63.1 36.9 
40% Ethanol 56.82 74.55 25.45 
50% Ethanol 51.4 88.55 1 1.45 
60% Ethanol 45.98 94.5 5.5 
75% Ethanol 37.86 100 0 
10% P.E.G.400 72.01 60.3 39.7 
20% P.E.G.400 65.52 62.45 37.55 
50% P.E.G.400 46.05 94.75 5.25 
10% Propylene 
glycol 73.85 58.1 41.9 
20% Propylene 
glycol 69.2 60.5 39.5 
50% Propylene 
glycol 55.25 80.45 19.55 
Sorption studies were carried out to evaluate whether the nature 
of the cosolvent as well as the dielectric constant of the solvent plays 
a role in the extent of sorption. Solutions of methanol and isopropyl 
alcohol with calculated dielectric constants identical to those of 20% 
and 40% v/v ethanol were used in this study. Results are shown in 
Figures 39-42 and Tables XXXX-XXXXIII (supplemental data) and the 
equilibrium data are summarized in Table VII. 
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Table VII. Percentage of nitroglycerin remaining and lost 
at equilibrium as a function of solvent. 
SOLVENT DIELECTRIC PERCENT PERCENT 
CONSTANT REMAINING LOST 
20% Ethanol 67.66 61.2 38.8 
23.6% Methanol 67.66 61.9 38.1 
18% Isopropyl 
Alcohol 67.66 61.4 38.6 
40% Ethanol 56.82 74.6 25.4 
47.3% Methanol 56.82 75.2 24.8 
36% Isopropyl 
Alcohol 56.82 74.8 25.2 
These results show that for the series of aliphatic alcohols 
(methanol, ethanol, isopropyl alcohol) the extent of nitroglycerin 
sorption to PVC is identical for solvent systems having the same 
dielectric constant. The results of these sorption studies indicate that 
the extent of sorption of nitroglycerin to PVC is dependent upon the 
dielectric constant of the solvent, and that for aliphatic alcohols, is 
independent of the nature of the cosolvent. These conclusions are 
substantiated by Figure IV in which the percent of nitroglycerin 
sorbed (lost) at equilibrium is plotted against the dielectric constant 
for 17 solvent mixtures. This figure shows that similar sorption 
occurs from solutions with similar dielectric constants for all of the 
solvents evaluated. 
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Figure 4. Relation of dielectric constant and percent of 
nitroglycerin lost from solution for 17 solvent mixtures. 
The data presented in Table VI and Figure 4 indicate that a direct 
relationship exists between nitroglycerin sorption and the dielectric 
constant of the solvent. Linear regression analysis of this data for all 
18 solvents studied and for the 11 alcohol solvent mixtures (ethanol, 
methanol, isopropyl alcohol) is shown in Figures 5 and 6. 
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Figure 5. Correlation between dielectric constant and percent of 
nitroglycerin lost from solution for 18 solvent 
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Figure 6. Correlation between dielectric constant and percent of 
nitroglycerin lost from solution for solvent mixtures 
of 11 aliphatic alcohols. 
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These results show that there is a direct correlation between the 
dielectric constant and the extent of sorption. However, as can be 
seen from these figures some deviation from strict linearity may 
exist. In order to evaluate other possible mathematical relationships, 
the linear correlations between extent of drug sorption and the log of 
the dielectric constant and the reciprocal of the dielectric constant 
were evaluated. These results are summarized in Table VIII. 
Similar correlation coefficients (R>0.959) were obtained in each case. 
Therefore, while a direct relationship exists, the data in this study do 
not permit definition of an exact mathematical expression for this 
relationship. 
Table VIII. Correlation of dielectric constant with 
percent nitroglycerin lost from solution. 
SOLVENT VARIABLE VARIABLE CORRELATION R2 
SYSTEMS 1 2 COEFF. (R) 
1 8 Percent Dielectric 0.970 0.940 
lost constant 
1 1 Percent Dielectric 0.977 0.954 
lost constant 
1 8 Percent Log dielectric 0.975 0.951 
lost constant 
1 1 Percent Log dielectric 0.974 0.948 
lost constant 
1 8 Percent 1/dielectric 0.967 0.935 
lost constant 
1 1 Percent 1/dielectric 0.959 0.920 
lost constant 
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The fact that the extent of nitroglycerin sorption to PVC is related 
to the dielectric constant of the solvent and not to the nature of the 
cosolvent has practical utility. It should be possible to use this 
principle as a guideline in formulation of solvent systems which 
would minimize the sorption of nitroglycerin and other drugs to 
plastic used in pharmaceutical containers and devices. In order to 
accomplish this, the percent of drug sorbed (lost) to the plastic must 
be measured and the data plotted as in Figure 4. Extrapolation of the 
best fit straight line to the Y axis (zero percent lost) should provide 
the dielectric constant of solvent mixtures that would result in 
minimal sorption of the drug to the plastic. This concept is shown in 
schematic form in Figure 7. The intercept in this figure represents 
the minimum dielectric constant of solvent systems which should 
exhibit no sorption of this hypothetical drug to the plastic being 
studied. This value will differ for each drug-plastic interaction. 
However, the principle should be useful in determination of the 
optimum dielectric constant which can be used as a guide in 
formulation of the drug in a solvent system. 
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Strip size variation studies: 
The effect of variation in surface area and volume of the PVC 
strip on the sorption of nitroglycerin was evaluated by sorption 
studies in 20% ethanol using PVC strips of different sizes. The results 
of these studies are shown in Figures 43-45 and Tables 
XXXXIV-XXXXVI (supplemental data) and are summarized in Table 
IX. A plot of this data, as shown in Figure 8, shows that the extent of 
nitroglycerin sorption is linearly related to the total strip area and, 
therefore also to the volume of the PVC strip. These results are 
consistent with either the adsorption of nitroglycerin to the surface 
of the strip or the absorption of nitroglycerin into the matrix of the 
strip. In each case, the extent of sorption should be related to the 
surface area or volume of the strip. 
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Table IX. Relationship of size of PVC strip to 
extent of nitroglycerin absorption 
20% ethanol solutions. 
for 
STRIP 
DIMENSION 
(cm) 
STRIP AREA*1 
(cm2) 
PERCENT 
REMAINING 
PERCENT 
LOST 
7.5 X 1.5 
7.5 X 3 
1 5 x 3  
1 5 x 3  ( t w o )  
22.5 
45 
90 
180 
89.9 
80.3 
61.2 
25.3 
10.1 
19.7 
38.8 
74.7 
h total surface area of both sides. 
200 
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Figure 8. Relationship between strip area and percent of 
nitroglycerin lost from solution. 
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Effect of concentration on sorption: 
In order to gain insight into the mechanism of nitroglycerin 
sorption to PVC, sorption studies were carried out in water using 
concentrations of 50, 75 and 100 mcg/mL of nitroglycerin. The 
results are shown in Figures 46-48 and Tables XXXXVII-XXXXIX 
(supplemental data) and the equilibrium data are summarized in 
Table X. 
Table X. Percentage of nitroglycerin remaining and lost 
at equilibrium as a function of concentration. 
CONCENTRATION PERCENT PERCENT AMONT 
(mcg/mL) REMAINING LOST SORBED (mg) 
50 56.95 43.05 4.31 
75 57 43 6.45 
100 57.55 42.45 8.49 
For each of these three concentrations, the percent lost at 
equilibrium was identical at 43%. However, the total amount of drug 
sorbed increased linearly with an increase in concentration, as can be 
seen from Figure 9. 
This result indicates that absorption is the primary mode of 
nitroglycerin sorption to the PVC strips. Sorption can occur as a 
result of two phenomena. The solute can interact with the surface of 
the plastic (adsorption) or can penetrate into the plastic matrix 
(absoption). The process of absorption is directly dependent upon 
the total surface area of the plastic. The total amount of drug 
adsorbed at saturation should be dependent upon the surface area 
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Figure 9. Correlation between the amount of nitroglycerin sorbed 
at equilibrium and concentration. 
and not upon the concentration of the drug. However, absorption 
occurs as the result of diffusion of the drug into the plastic matrix. 
Since diffusion processes are concentration dependent, the total 
amount sorbed by this process should be directly dependent upon 
concentration. Therefore, the results of these studies implicate 
absorption rather than adsorption as the primary mode of 
nitroglycerin sorption to PVC. 
Similar studies have been reported in the literature. The effect of 
drug concentration on sorption of vitamin A, methohexital and 
warfarin to plastics has been examined (35). For these drugs, an 
increase in drug concentration results in an increase in drug uptake 
when plotted as uptake per unit weight of plastic, similar to the 
results of this study. However, when percent uptake is plotted, the 
R = 1.000 
50 75 25 1  00  0 
CONCENTRATION (mca/mL) 
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effect of concentration is not identical for these three drugs. In the 
case of vitamin A and methohexital the percent bound does not vary 
a great deal with varying concentration. On the other hand, with 
warfarin, an increase in concentration results in a decrease of the 
percent bound. This would suggest that the sorption of vitamin A 
and methohexital occurs primarily via absorption, as in the case for 
nitroglycerin, while the sorption of warfarin occurs primarily via 
adsorption to the surface of the plastic. 
CHAPTER IV 
CONCLUSIONS 
The objective of this study was to evaluate if sorption of 
nitroglycerin to polyvinylchloride strips is correlated to the dielectric 
constant of different solvent mixtures. 
The conclusions resulting from this study are: 
1. The sorption of nitroglycerin to polyvinylchloride strips is 
related to the dielectric constant of the solvent. The extent of 
sorption decreases with a decrease in the dielectric constant and the 
polarity of the solvent mixture. 
2. Although there is a good correlation between the dielectric 
constant and extent of sorption, the relationship may not be strictly 
linear. 
3. The extent of sorption is independent of the nature of the 
cosolvent. 
4. Sorption is directly related to the area and weight of the 
plastic exposed to the drug solution. The larger the surface area and 
weight, the greater the extent of sorption. 
5. The percent of nitroglycerin sorbed by the plastic strips is 
independent of the original nitroglycerin concentration. However, 
the total amount sorbed is directly dependent upon the nitroglycerin 
concentration. 
6. The results of the concentration studies suggest that 
nitroglycerin sorption to PVC strips occurs primarily via an 
absorption mechanism. 
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7. Evaluation of the extent of drug sorption to plastic using two 
or more solvent mixtures should permit estimation of the dielectric 
constant of solvent systems which should result in minimal drug 
sorption. This can be used as a guideline in formulation of drug 
solutions to be used in conjunction with plastic containers and 
devices. 
CHAPTER V 
SUPPLEMENTAL DATA 
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Figure 10. Plot of absorbance vs. nitroglycerin concentration 
in 10% ethanol. 
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Figure 11. Plot of absorbance vs. nitroglycerin concentration 
in 20% ethanol. 
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Figure 12. Plot of absorbance vs. nitroglycerin concentration 
in 30% ethanol. 
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Figure 13. Plot of absorbance vs. nitroglycerin concentration 
in 40% ethanol. 
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Figure 14. Plot of absorbance vs. nitroglycerin concentration 
in 50% ethanol. 
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Figure 15. Plot of absorbance vs. nitroglycerin concentration 
in 60% ethanol. 
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Figure 16. Plot of absorbance vs. nitroglycerin concentration 
in 75% ethanol. 
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Figure 17. Plot of absorbance vs. nitroglycerin concentration 
in 10% P.E.G. 400. 
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Figure 18. Plot of absorbance vs. nitroglycerin concentration 
in 20% P.E.G. 400. 
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Figure 19. Plot of absorbance vs. nitroglycerin concentration 
in 50% P.E.G. 400. 
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Figure 20. Plot of absorbance vs. nitroglycerin concentration 
in 10% propylene glycol. 
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Figure 21. Plot of absorbance vs. nitroglycerin concentration 
in 20% propylene glycol. 
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Figure 22. Plot of absorbance vs. nitroglycerin concentration 
in 50% propylene glycol. 
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Figure 23. Plot of absorbance vs. nitroglycerin concentration 
in 23.6% methanol. 
0.4 
ui 
o 
< 
CQ 
CC 
O 
CO 
OQ 
< 
0.3 -
0.2-
0.1 -
0.0 
47.3% Methanol 
R = 0.9999 
CONCENTRATION (mcg/mL) 
Figure 24. Plot of absorbance vs. nitroglycerin concentration 
in 47.3% methanol. 
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Figure 25. Plot of absorbance vs. nitroglycerin concentration 
in 18% isopropyl alcohol. 
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Figure 26. Plot of absorbance vs. nitroglycerin concentration 
in 36% isopropyl alcohol. 
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Table XI. Absorbance vs. nitroglycerin concentration in 
10% ethanol. 
Concentration Absorbance Absorbance Absorbance Absorbance 
fmce/mL*) (Run I) (Run ID (Run IIP (Avp.rapp^ 
1 0 0  0 . 3 2 3  0 . 3 1 9  0 . 3 2 4  0 . 3 2 2  
7 5  0 . 2 4 4  0 . 2 5 1  0 . 2 4 3  0 . 2 4 6  
5 0  0 . 1 6 5  0 . 1 6 1  0 . 1 6 9  0 . 1 6 5  
2 5  0 . 0 7 9  0 . 0 8 0  0 . 0 8 7  0 . 0 8 2  
1 0  0 . 0 3 0  0 . 0 3 5  0 . 0 3 1  0 . 0 3 2  
Table XII. Absorbance vs. nitroglycerin concentration in 
20% ethanol. 
Concentration Absorbance Absorbance Absorbance Absorbance 
(mcg/mL) (Run I) (Run ID (Run IIP (Average -) 
1 0 0  0 . 3 2 6  0 . 3 3 0  0 . 3 3 2  0 . 3 2 6  
7 5  0 . 2 4 1  0 . 2 4 4  0 . 2 5 0  0 . 2 4 5  
5 0  0 . 1 6 8  0 . 1 7 2  0 . 1 6 1  0 . 1 6 7  
2 5  0 . 0  8  4  0 . 0 8  1  0 . 0  8  4  0 . 0 8 3  
1 0  0 . 0 3 2  0 . 0 3 3  0 . 0 3 3  0 . 0 3 3  
Table XIII. Absorbance vs. nitroglycerin concentration in 
30% ethanol. 
Concentration Absorbance Absorbance Absorbance Absorbance 
(mcg/mL -) (Run I -) (Run ID (Run III) (Average)— 
1 0 0  0 . 3 2 9  0 . 3 2 4  0 . 3 3 1  0 . 3 2 8  
7 5  0 . 2 5 2  0 . 2 4 5  0 . 2 4 4  0 . 2 4 7  
5 0  0 . 1 6 9  0 . 1 6 2  0 . 1 6 4  0 . 1 6 5  
2 5  0 . 0 8 1  0 . 0 8 1  0 . 0 8 2  0 . 0 8 2  
1 0  0 . 0 3 3  0 . 0 3 3  0 . 0 3 3  0 . 0 3 3  
5 0  
Table XIV- Absorbance vs. nitroglycerin concentration in 
40% ethanol. 
Concentration Absorbance Absorbance Absorbance Absorbance 
(mcg/mL) (Run I) (Run IP (Run Till (Avprapp-I  
1 0 0  0 . 3 3 9  0 . 3 3 6  0 . 3 3 0  0 . 3 3 5  
7 5  0 . 2 5 5  0 . 2 4 9  0 . 2 4 9  0 . 2 5 1  
5 0  0 . 1 6 7  0 . 1 7 1  0 . 1 6 6  0 . 1 6 8  
2 5  0 . 0 8 3  0 . 0 8 4  0 . 0 8 5  0 . 0 8 4  
1 0  0 . 0 3 1  0 . 0 3 6  0 . 0 3 5  0 . 0 3 4  
Table XV. Absorbance vs. nitroglycerin concentration in 
50% ethanol. 
Concentration Absorbance Absorbance Absorbance Absorbance 
(mcg/mL) (Run I) (Run II) (Run IIP (Average) 
1 0 0  0 . 3 4 1  0 . 3 3 6  0 . 3 3 1  0 . 3 3 6  
7 5  0 . 2 5 1  0 . 2 5 3  0 . 2 5 8  0 . 2 5 4  
5 0  0 . 1 6 7  0 . 1 7 4  0 . 1 7 2  0 . 1 7 1  
2 5  0 . 0 8 9  0 . 0 8 4  0 . 0 8 2  0 . 0 8 5  
1 0  0 . 0 3 1  0 . 0 3 6  0 . 0 3 5  0 . 0 3 4  
Table XVI. Absorbance vs. nitroglycerin concentration in 
60% ethanol. 
Concentration Absorbance Absorbance Absorbance Absorbance 
(mcg/mL) (Run I) (Run II) (Run III) (Aygfage)— 
1 0 0  0 . 3 3 0  0 . 3 3 0  0 . 3 3 6  0 . 3 3 3  
7 5  0 . 2 5 5  0 . 2 5 0  0 . 2 5 4  0 . 2 5 3  
5 0  0 . 1 6 4  0 . 1 7 2  0 . 1 6 8  0 . 1 6 8  
2 5  0 . 0 7 8  0 . 0 8 6  0 . 0 8 8  0 . 0 8 4  
1 0  0 . 0 3 2  0 . 0 3 3  0 . 0 3 3  0 . 0 3 3  
5  1  
Table XVII. Absorbance vs. nitroglycerin concentration in 
75% ethanol. 
Concentration Absorbance Absorbance Absorbance Absorbance 
(mce/mL) (Run I) (Run II) (Run III) (Average1) 
1 0 0  0 . 3 2 8  0 . 3 3 2  0 . 3 2 1  0 . 3 2 7  
7 5  0 . 2 4 7  0 . 2 4 1  0 . 2 5 0  0 . 2 4 6  
5 0  0 . 1 6 1  0 . 1 6 3  0 . 1 7 1  0 . 1 6 5  
2 5  0 . 0 8 2  0 . 0 8 2  0 . 0 8 1  0 . 0 8 2  
1 0  0 . 0 3 1  0 . 0 3 4  0 . 0 3 4  0 . 0 3 3  
Table XVIII. Absorbance vs. nitroglycerin concentration in 
10% P.E.G. 400. 
Concentration Absorbance Absorbance Absorbance Absorbance 
(mcg/mL) (Run I) (Run II) (Run III) (Average) 
1 0 0  0 . 3 4 1  0 . 3 3 0  0 . 3 3 4  0 . 3 3 5  
5 0  0 . 1 6 9  0 . 1 6 7  0 . 1 6 2  0 . 1 6 6  
1 0  0 . 0 3 3  0 . 0 3 3  0 . 0 3 4  0 . 0 3 4  
Table XIX. Absorbance vs. nitroglycerin concentration in 
20% P.E.G. 400. 
Concentration Absorbance Absorbance Absorbance Absorbance 
(mcg/mL) (Run I) (Run II) (Run III) (Average)— 
1 0 0  0 . 3 2 9  0 . 3 3 7  0 . 3 3 3  0 . 3 3 3  
7 5  0 . 2 5 1  0 . 2 4 6  0 . 2 5 3  0 . 2 4 9  
5 0  0 . 1 6 3  0 . 1 6 4  0 . 1 6 8  0 . 1 6 5  
2 5  0 . 0 8 1  0 . 0 8 6  0 . 0 8 2  0 . 0 8 3  
1 0  0 . 0 3 1  0 . 0 3 4  0 . 0 3 4  0 . 0 3 3  
5  2  
Table XX. Absorbance vs. nitroglycerin concentration in 
50% P.E.G. 400. 
Concentration Absorbance Absorbance Absorbance Absorbance 
(mcg/mL) (Run I) (Run II) (Run IIP (Average -) 
1 0 0  0 . 3 3 9  0 . 3 5 0  0 . 3 3 1  0 . 3 4 0  
5 0  0 . 1 7 3  0 . 1 7 9  0 . 1 7 9  0 . 1 7 7  
1 0  0 . 0 4 0  0 . 0 3 9  0 . 0 3 9  0 . 0 4 0  
Table XXI. Absorbance vs. nitroglycerin concentration in 
10% propylene glycol. 
Concentration Absorbance Absorbance Absorbance Absorbance 
(mcg/mL) (Run I) (Run II) (Run III) (Average) 
1 0 0  0 . 3 4 0  0 . 3 3 2  0 . 3 3 6  0 . 3 3 6  
5 0  0 . 1 7 1  0 . 1 7 1  0 . 1 6 5  0 . 1 6 9  
1 0  0 . 0 3 4  0 . 0 3 4  0 . 0 3 4  0 . 0 3 4  
Table XXII. Absorbance vs. nitroglycericoncentrationln 
20% propylene glycol. 
Concentration Absorbance Absorbance Absorbance Absorbance 
(mcp/mL) (Run I) (Run II) (Run IIP (Average) 
1 0 0  0 . 3 4 7  0 . 3 3 6  0 . 3 4 0  0 . 3 4 1  
7 5  0 . 2 5 2  0 . 2 5 7  0 . 2 5 3  0 . 2 5 4  
5 0  0 . 1 7 3  0 . 1 7 4  0 . 1 6 3  0 . 1 7 0  
2 5  0 . 0 8 3  0 . 0 8 4  0 . 0 8 8  0 . 0 8 5  
1 0  0 . 0 3 5  0 . 0 3 5  0 . 0 3 3  0 . 0 3 4  
5  3  
Table XXIII. Absorbance vs. nitroglycerin concentration in 
50% propylene glycol. 
Concentration Absorbance Absorbance Absorbance Absorbance 
(mcg/mL) (Run I) (Run ID (Run III1 (Average) 
1 0 0  0 . 3 3 7  0 . 3 3 1  0 . 3 3 7  0 . 3 3 5  
5 0  0 . 1 6 9  0 . 1 6 9  0 . 1 6 3  0 . 1 6 7  
1 0  0 . 0 3 2  0 . 0 3 2  0 . 0 3 3  0 . 0 3 3  
Table XXIV. Absorbance vs. nitroglycerin concentration in 
23.6% methanol. 
Concentration Absorbance Absorbance Absorbance Absorbance 
(mcg/mL) (Run I -) (Run ID (Run IIP (Average) 
1 0 0  0 . 3 0 7  0 . 3 1 5  0 . 3 1 1  0 . 3 1 1  
7 5  0 . 2 4 0  0 . 2 4 5  0 . 2 4 4  0 . 2 4 3  
5 0  0 . 1 6 3  0 . 1 5 8  0 . 1 5 9  0 . 1 6 0  
2 5  0 . 0 8 0  0 . 0 8 0  0 . 0 8 3  0 . 0 8 1  
1 0  0 . 0 3 3  0 . 0 3 0  0 . 0 3 0  0 . 0 3 1  
Table XXV- Absorbance vs. nitroglycerin concentration in 
47.3% methanol. 
Concentration Absorbance Absorbance Absorbance Absorbance 
(mcg/mL) (Run I) (Run IP (Run IIP (Average) 
1 0 0  0 . 3 2 3  0 . 3 3 0  0 . 3 3 1  0 . 3 2 8  
7 5  0 . 2 4 8  0 . 2 5 3  0 . 2 4 9  0 . 2 5 0  
5 0  0 . 1 6 1  0 . 1 6 4  0 . 1 6 7  0 . 1 6 4  
2 5  0 . 0 8 2  0 . 0 8 2  0 . 0 8 3  0 . 0 8 3  
1 0  0 . 0 3 5  0 . 0 3 3  0 . 0 3 1  0 . 0 3 3  
5  4  
Table XXVI. Absorbance vs. nitroglycerin concentration 
in 18% isopropyl alcohol. 
Concentration Absorbance Absorbance Absorbance Absorbance 
(mcg/mL) (Run I) (Run II) (Run TIT) (Average 
1 0 0  0 . 3 4 3  0 . 3 3 5  0 . 3 3 0  0 . 3 3 6  
7 5  0 . 2 4 8  0 . 2 4 5  0 . 2 4 8  0 . 2 4 7  
5 0  0 . 1 6 5  0 . 1 6 9  0 . 1 6 7  0 . 1 6 7  
2 5  0 . 0 8 2  0 . 0 8 2  0 . 0 8 5  0 . 0 8 3  
1 0  0 . 0 3 4  0 . 0 3 4  0 . 0 3 4  0 . 0 3 4  
Table XXVII. Absorbance vs. nitroglycerin concentration 
in 36% isopropyl alcohol. 
Concentration Absorbance Absorbance Absorbance Absorbance 
(mcg/mL) (Run D (Run II) (Run III) (Average) 
1 0 0  0 . 3 3 4  0 . 3 2 9  0 . 3 2 4  0 . 3 3 2  
7 5  0 . 2 4 8  0 . 2 4 5  0 . 2 4 5  0 . 2 4 6  
5 0  0 . 1 6 2  0 . 1 6 7  0 . 1 6 3  0 . 1 6 4  
2 5  0 . 0 7 9  0 . 0 8 5  0 . 0 8 2  0 . 0 8 2  
1 0  0 . 0 3 4  0 . 0 3 4  0 . 0 3 1  0 . 0 3 3  
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Figure 27. Percentage of nitroglycerin remaining in solution with 
20% ethanol as solvent. Key: • , control; 
o , sample I; a  , sample II. 
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Figure 28. Percentage of nitroglycerin remaining in solution with 
30% ethanol as solvent. Key: • , control; 
o , sample I; a , sample II. 
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Figure 30. Percentage of nitroglycerin remaining in solution with 
50% ethanol as solvent. Key: • , control; 
o , sample I; a , sample II. 
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Figure 31. Percentage of nitroglycerin remaining in solution with 
60% ethanol as solvent. Key: • , control; 
o , sample I; a  , sample II. 
1 10 
100 
90 
80 
70 
60 
50 
40 
30 
20 
10 
0 
& $6 » 6 —•—$—dr —-̂ -=-="6- • -4 
75% Ethanol 
1 1 h-
0 10 20 30 
+ + 
40 50 60 70 
Time(hours) 
80 90 100 
Figure 32. Percentage of nitroglycerin remaining in solution with 
75% ethanol as solvent. Key: • , control; 
o , sample I; a , sample II. 
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Figure 33. Percentage of nitroglycerin remaining in solution with 
10% P.E.G. 400 as solvent. Key: • , control; 
o , sample I; a , sample II. 
cn 
'c 
O 
£ <1> 
C 
CD O 
<D 
CL 
10  
00 
90-
8 0 -
70-
60-
50-
40-
30-
2 0 -
1 0 -
0 
-&—Q—§—g-
20% P.E.G. 400 
H 
0 10 20 30 40 50 60 70 
Time(hours) 
80 90 100 
Figure 34. Percentage of nitroglycerin remaining in solution with 
20% P.E.G. 400 as solvent. Key: • , control; 
o , sample I; a , sample II. 
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Figure 35. Percentage of nitroglycerin remaining in solution with 
50% P.E.G. 400 as solvent. Key: * , control; 
o , sample I; a , sample II. 
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Figure 36. Percentage of nitroglycerin remaining in solution with 
10% propylene glycol as solvent. Key: • , control; 
o , sample I; a , sample II. 
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Figure 37. Percentage of nitroglycerin remaining in solution with 
20% propylene glycol as solvent. Key: • , control; 
o , sample I; a , sample II. 
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Figure 38. Percentage of nitroglycerin remaining in solution with 
50% propylene glycol as solvent. Key: • , control; 
o , sample I; a , sample II. 
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XXVIII. Percentage of nitroglycerin remaining in 
solution with 20% ethanol as solvent. 
Control 
Absorbance Percent 
remaining 
0. 1 6 8  1 0 0 . 0  
0. 1 6 8  1 0 0 . 0  
0. 1 6 7  99.4 
0. 1 6 8  1 0 0 . 0  
0. 1 6 9  1 0 0 . 6  
0. 1 7 0  1 0 1 . 2  
0. 1 6 9  1 0 0 . 6  
0. 1 6 7  99.4 
0. 1 6 7  99.4 
0. 1 6 8  1 0 0 . 0  
0. 1 6 7  99.4 
0. 1 6 8  1 0 0 . 0  
0. 1 6 8  1 0 0 . 0  
0. 1 6 9  1 0 0 . 6  
0. 1 7 0  1 0 1 . 2  
0. 1 6 8  1 0 0 . 0  
0. 1 7 0  1 0 1 . 2  
0. 1 6 7  99.4 
0. . 1 6 9  1 0 0 . 6  
0. , 1 7 0  1 0 1 . 2  
0. . 1 6 7  99.4 
0  . 1 6 8  1 0 0 . 0  
0. . 1 6 9  1 0 0 . 6  
0. . 1 6 8  1 0 0 . 0  
0. . 1 7 0  1 0 1 . 2  
0  . 1 6 7  99.4 
0  . 1 6 8  1 0 0 . 0  
0  . 1 6 9  1 0 0 . 6  
0 . 1 7 0  1 0 1 . 2  
0  . 1 6 7  99.4 
0  . 1 6 8  1 0 0 . 0  
0  . 1 6 9  1 0 0 . 6  
0  . 1 7 0  1 0 1 . 2  
Sample I 
Absorbance Percent 
remaining 
0. 1 6 5  1 0 0 . 0  
0. 1 6 6  1 0 0 . 6  
0. 1 6 0  97.0 
0. 1 5 5  93.9 
0. 1 5 0  90.9 
0. 1 4 7  89.1 
0. 1 4 3  86.7 
0. 1 4 0  84.8 
0. 1 3 8  83.6 
0. 1 3 6  82.4 
0. 1 3 5  81.8 
0. 1 3 3  80.6 
0. 1 2 9  78.2 
0. 1 2 7  77.0 
0. 1 2 5  75.8 
0. 1 2 4  75.2 
0. 1 2 1  73.3 
0. 1 1 9  72.1 
0. 1 1 7  71.0 
0 .  . 1 1 6  70.3 
0. . 1 1 5  69.7 
0. . 1 1 3  68.5 
0 .  . 1 1 2  67.9 
0. . 1 1 0  66.7 
0  . 1 0 9  66.1 
0  . 1 0 8  65.5 
0  . 1 0 7  64.8 
0  . 1 0 6  64.2 
0  . 1 0 4  63.0 
0  . 1 0 2  61.8 
0  . 1 0 2  61.8 
0  . 1 0 1  6 1 . 2  
0  . 1 0 0  60.6 
Sample II 
Absorbance Percent 
remainin p 
0. 1 6 5  1 0 0 . 0  
0. 1 6 3  98.8 
0. 1 5 7  95.2 
0. 1 5 4  93.3 
0. 1 5 1  91.5 
0. 1 4 8  89.7 
0. 1 4 4  87.3 
0. 1 4 1  85.5 
0. 1 3 8  83.6 
0. 1 3 6  82.4 
0. 1 3 4  8 1 . 2  
0. 1 3 1  79.4 
0. 1 2 9  78.2 
0. 1 2 7  77.0 
0. , 1 2 5  75.8 
0. 1 2 4  75.2 
0. 1 2 2  74.0 
0. 1 2 0  72.7 
0 .  . 1 1 9  72.1 
0. . 1 1 7  70.9 
0. . 1 1 5  69.7 
0 . 1 1 3  68.5 
0. . 1 1 2  67.9 
0  .111 67.3 
0  . 1 1 0  66.7 
0  . 1 0 9  66.1 
0  . 1 0 7  64.8 
0  . 1 0 5  63.6 
0  . 1 0 4  63.0 
0  . 1 0 3  62.4 
0  . 1 0 2  61.8 
0  . 1 0 3  62.4 
0  . 1 0 2  61.8 
0 
1 
2 
3  
5  
6 
10 
12 
16 
20 
22 
2 4  
26 
3 0  
3 6  
4 0  
4 4  
4 9  
5 4  
60 
66 
7 2  
7 5  
80 
8 5  
9 0  
9 5  
9 7  
6 2  
XXIX. Percentage of nitroglycerin remaining in 
solution with 30% ethanol as solvent. 
Control 
Absorbance Percent 
remaining 
0. 1 6 8  1 0 0 . 0  
0. 1 6 7  99.4 
0. 1 6 8  1 0 0 . 0  
0. 1 6 9  1 0 0 . 6  
0. 1 6 6  98.8 
0. 1 6 6  98.8 
0. 1 6 8  1 0 0 . 0  
0. 1 6 8  1 0 0 . 0  
0. 1 6 7  99.4 
0. 1 6 7  99.4 
0. 1 6 5  98.2 
0. 1 6 8  1 0 0 . 0  
0. , 1 6 7  99.4 
0. 1 6 6  98.8 
0. , 1 6 6  98.8 
0. . 1 6 8  1 0 0 . 0  
0. , 1 6 7  99.4 
0. . 1 6 6  98.8 
0  . 1 6 7  99.4 
0. . 1 6 7  99.4 
0 . 1 6 8  1 0 0 . 0  
0  . 1 6 8  1 0 0 . 0  
0  . 1 6 8  1 0 0 . 0  
0  . 1 6 9  1 0 0 . 6  
0  . 1 6 9  1 0 0 . 6  
0  . 1 6 8  1 0 0 . 0  
0  . 1 6 9  1 0 0 . 6  
0  . 1 6 7  99.4 
0  . 1 6 8  1 0 0 . 0  
Sample I 
Absorbance Percent 
remaining 
0. 1 6 7  1 0 0 . 0  
0. 1 6 0  95.8 
0. 1 5 9  95.2 
0. 1 5 7  94.0 
0. 1 5 2  91.0 
0. 1 5 0  89.8 
0. 1 4 4  86.2 
0. 1 4 2  85.0 
0. 1 3 7  82.0 
0. 1 3 2  79.0 
0. 1 3 1  78.4 
0. 1 3 0  77.8 
0. 1 2 8  76.6 
0. 1 2 4  74.3 
0. , 1 2 0  71.9 
0. . 1 1 8  70.7 
0 .  . 1 1 6  69.5 
0 .  . 1 1 3  67.7 
0  . 1 1 2  67.1 
0 .  . 1 1 0  65.9 
0  . 1 0 9  65.3 
0  . 1 0 8  64.7 
0  . 1 0 8  64.7 
0  . 1 0 9  65.3 
0  . 1 0 8  64.7 
0  . 1 0 6  63.5 
0  . 1 0 7  64.1 
0  . 1 0 8  64.7 
0  . 1 0 7  64.1 
Sample II 
Absorbance Percent 
remaining 
0. 1 6 9  1 0 0 . 0  
0. 1 6 2  95.9 
0. 1 5 8  93.5 
0. 1 5 6  92.3 
0. 1 5 6  92.3 
0. 1 5 2  89.9 
0. 1 4 4  85.2 
0. 1 4 2  84.0 
0. 1 3 7  8 1 . 1  
0. 1 3 2  7 8 . 1  
0. 1 3 0  76.9 
0. 1 2 9  76.3 
0. 1 2 6  74.6 
0. 1 2 3  72.8 
0. 1 2 0  71.0 
0 .  , 1 1 9  70.4 
0. , 1 1 7  69.2 
0. , 1 1 5  68.0 
0  . 1 1 4  67.5 
0 .  . 1 1 2  66.3 
0 . 1 1 0  65.1 
0  . 1 1 0  65.1 
0  . 1 0 8  63.9 
0  . 1 0 7  63.3 
0 . 1 0 6  62.7 
0  . 1 0 7  63.3 
0  . 1 0 5  62.1 
0  . 1 0 6  62.7 
0  . 1 0 5  62.1 
0 
2 
4  
6 
10 
1 4  
16 
20 
2 4  
26 
28 
3 0  
3 6  
4 2  
4 7  
5 3  
60 
6 5  
7 1  
7 7  
9 5  
6 3  
XXX. Percentage of  nitroglycerin remaining in 
solution with 40% ethanol as solvent. 
Control Sample I Sample II 
Absorbance Percent Absorbance Percent Absorbance Percent 
remaining remaining remaining 
0. 1 7 1  1 0 0 . 0  0 . 1 7 2  1 0 0 . 0  0. 1 7 0  1 0 0 . 0  
0. 1 6 9  98.8 0 . 1 6 8  97.7 0. 1 6 7  98.2 
0. 1 6 9  98.8 0 . 1 6 5  95.9 0. 1 6 4  96.5 
0. 1 7 0  99.4 0 . 1 6 2  94.2 0. 1 6 0  94.1 
0. 1 7 1  1 0 0 . 0  0 . 1 5 8  91.9 0. 1 5 8  92.9 
0. 1 7 1  1 0 0 . 0  0 . 1 5 7  91.3 0. 1 5 2  89.4 
0. 1 7 2  1 0 0 . 6  0 . 1 5 4  89.5 0. 1 5 0  88.2 
0. 1 7 3  1 0 1 . 2  0 . 1 5 1  87.8 0. 1 4 7  86.5 
0. 1 7 1  1 0 0 . 0  0 . 1 4 7  85.5 0. 1 4 4  84.7 
0. 1 7 1  1 0 0 . 0  0 . 1 4 7  85.5 0. . 1 4 2  83.5 
0. 1 7 0  99.4 0 . 1 4 5  84.3 0. . 1 4 1  82.9 
0. 1 7 0  99.4 0 . 1 4 3  83.1 0 .  . 1 3 9  81.8 
0. . 1 6 9  98.8 0 . 1 4 1  82.0 0. . 1 3 8  81.2 
0. . 1 7 1  1 0 0 . 0  0 . 1 3 9  80.8 0. . 1 3 7  80.6 
0. . 1 7 3  1 0 1 . 2  0 . 1  3 7  79.7 0. . 1 3 5  79.4 
0. . 1 7 3  1 0 1 . 2  0 . 1 3 5  78.5 0. . 1 3 3  78.2 
0. . 1 7 1  1 0 0 . 0  0 . 1 3 4  77.9 0  . 1 3 2  77.6 
0. . 1 6 9  98.8 0 . 1 3 3  77.3 0  . 1 3 1  7 7 . 1  
0. . 1 6 9  98.8 0 . 1 3 2  76.7 0  . 1 2 9  75.9 
0, . 1 7 0  99.4 0 . 1 3 1  76.2 0  . 1 2 8  75.3 
0. . 1 7 1  1 0 0 . 0  0 . 1 3 0  75.6 0  . 1 2 5  73.5 
0. . 1 7 1  1 0 0 . 0  0 . 1 3 0  75.6 0  . 1 2 5  73.5 
0 
1 
3  
5  
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10 
1 5  
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3 5  
4 5  
4 9  
5 2  
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7 0  
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100 
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6 4  
XXXI. Percentage of nitroglycerin remaining in 
solution with 50% ethanol as solvent. 
Control Sample I Sample II 
Absorbance Percent Absorbance Percent Absorbance Percent 
remaining remaining remaining 
0 . 1 7 3  1 0 0 . 0  0 . 1 7 2  1 0 0 . 0  0 . 1 7 0  1 0 0 . 0  
0 . 1 7 2  99.4 0 . 1 7 2  1 0 0 . 0  0 . 1 6 9  99.4 
0 . 1 7 1  98.8 0 . 1 6 8  97.7 0 . 1 6 7  98.2 
0 . 1 7 2  99.4 0 . 1 6 4  95.3 0 . 1 6 3  95.9 
0 . 1 7 0  98.3 0 . 1 6 3  94.8 0 . 1 6 2  95.3 
0 . 1 7 3  1 0 0 . 0  0 . 1 6 0  93.0 0 . 1 6 0  94.1 
0 . 1 7 2  99.4 0 . 1 5 8  91.9 0 . 1 5 7  92.4 
0 . 1 7 3  1 0 0 . 0  0 . 1 5 6  90.7 0 . 1 5 6  91.8 
0 . 1 7 1  98.8 0 . 1 5 4  89.5 0 . 1 5 5  91.2 
0 . 1 7 0  98.3 0 . 1 5 3  89.0 0 . 1 5 4  90.6 
0 . 1 7 1  98.8 0 . 1 5 3  89.0 0 . 1 5 3  90.0 
0 . 1 7 0  98.3 0 . 1 5 2  88.4 0 . 1 5 3  90.0 
0 . 1 7 3  1 0 0 . 0  0 . 1 5 2  88.4 0 . 1 5 2  89.4 
0 . 1 7 3  1 0 0 . 0  0 . 1 5 2  88.4 0 . 1 5 2  89.4 
0 . 1 7 2  99.4 0 . 1 5 1  87.8 0 . 1 5 2  89.4 
0 . 1 7 1  98.8 0 . 1 5 2  88.4 0 . 1 5 1  88.8 
0 . 1 7 2  99.4 0 . 1 5 1  87.8 0 . 1 5 1  88.8 
0 . 1 7 1  98.8 0 . 1 5 2  88.4 0 . 1 5 1  88.8 
0 . 1 7 2  99.4 0 . 1 5 2  88.4 0 . 1 5 1  88.8 
0 
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10 
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2 5  
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3 5  
4 2  
4 7  
5 2  
62 
7 1  
7 5  
8 5  
9 5  
100 
6 5  
XXXII. Percentage of nitroglycerin remaining in 
solution with 60% ethanol as solvent. 
Control Sample I Sample II 
Absorbance Percent Absorbance Percent Absorbance Percent 
remaining remaining remaining 
0 . 1 8 0  1 0 0 . 0  0. 1 8 2  1 0 0 . 0  0 . 1 8 0  1 0 0 . 0  
0 . 1 8 1  1 0 0 . 6  0. 1 8 1  99.5 0 . 1 7 9  99.4 
0 . 1 8 3  1 0 1 . 7  0. 1 7 9  98.4 0 . 1 7 8  98.9 
0 . 1 7 9  99.4 0. 1 7 8  97.8 0 . 1 7 7  98.3 
0 . 1 7 9  99.4 0. 1 7 7  97.3 0 . 1 7 7  98.3 
0 . 1 8 1  1 0 0 . 6  0. 1 7 6  96.7 0 . 1 7 6  97.8 
0 . 1 8 1  1 0 0 . 6  0. 1 7 6  96.7 0 . 1 7 6  97.8 
0 . 1 8 3  1 0 1 . 7  0. 1 7 5  96.2 0 . 1 7 5  97.2 
0 . 1 8 0  1 0 0 . 0  0. 1 7 5  96.2 0 . 1 7 5  97.2 
0 . 1 8 0  1 0 0 . 0  0. , 1 7 4  95.6 0 . 1 7 4  96.7 
0 . 1 7 9  99.4 0. , 1 7 3  95.1 0 . 1 7 4  96.7 
0 . 1 8 1  1 0 0 . 6  0. , 1 7 2  94.5 0 . 1 7 3  96.1 
0 . 1 8 3  1 0 1 . 7  0. , 1 7 2  94.5 0 . 1 7 3  96.1 
0 . 1 8 0  1 0 0 . 0  0. , 1 7 1  94.0 0 . 1 7 3  96.1 
0 . 1 7 9  99.4 0. , 1 7 0  93.5 0 . 1 7 3  96.1 
0 . 1 8 0  1 0 0 . 0  0. . 1 7 0  93.5 0 . 1 7 3  96.1 
0 . 1 8 3  1 0 1 . 7  0. . 1 6 9  92.9 0 . 1 7 3  96.1 
0 . 1 8 0  1 0 0 . 0  0, . 1 6 9  92.9 0 . 1 7 3  96.1 
0 . 1 7 9  99.4 0  . 1 6 9  92.9 0 . 1 7 3  96.1 
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XXXIII. Percentage of nitroglycerin remaining in 
solution with 75% ethanol as solvent. 
Control Sample I Samnle II 
Absorbance Percent Absorbance Percent Absorbance Percent 
remaining remaining remaining 
0 . 1 6 4  1 0 0 . 0  0 . 1 6 5  1 0 0 . 0  0 . 1 6 7  1 0 0 . 0  
0 . 1 6 5  1 0 0 . 6  0 . 1 6 4  99.4 0 . 1 6 8  1 0 0 . 6  
0 . 1 6 5  1 0 0 . 6  0 . 1 6 1  97.6 0 . 1 6 6  99.4 
0 . 1 6 4  1 0 0 . 0  0 . 1 6 2  98.2 0 . 1 6 9  1 0 1 . 2  
0 . 1 6 3  99.4 0 . 1 6 2  98.2 0 . 1 6 7  1 0 0 . 0  
0 . 1 6 6  1 0 1 . 2  0 . 1 6 4  99.4 0 . 1 6 9  1 0 1 . 2  
0 . 1 6 4  1 0 0 . 0  0 . 1 6 3  98.8 0 . 1 7 0  1 0 1 . 8  
0 . 1 6 6  1 0 1 . 2  0 . 1 6 3  98.8 0 . 1 6 8  1 0 0 . 6  
0 . 1 6 5  1 0 0 . 6  0 . 1 6 4  99.4 0 . 1 6 6  99.4 
0 . 1 6 3  99.4 0 . 1 6 5  1 0 0 . 0  0 . 1 6 7  1 0 0 . 0  
0 . 1 6 6  1 0 1 . 2  0 . 1 6 3  98.8 0 . 1 7 0  1 0 1 . 8  
0 . 1 6 4  1 0 0 . 0  0 . 1 6 5  1 0 0 . 0  0 . 1 6 7  1 0 0 . 0  
0 . 1 6 3  99.4 0 . 1 6 1  97.6 0 . 1 6 9  1 0 1 . 2  
0 . 1 6 4  1 0 0 . 0  0 . 1 6 2  98.2 0 . 1 6 8  1 0 0 . 6  
0 . 1 6 5  1 0 0 . 6  0 . 1 6 3  98.8 0 . 1 6 7  1 0 0 . 0  
0 . 1 6 6  1 0 1 . 2  0 . 1 6 4  99.4 0 . 1 7 0  1 0 1 . 8  
0 . 1 6 3  99.4 0 . 1 6 5  1 0 0 . 0  0 . 1 6 9  1 0 1 . 2  
0 . 1 6 3  99.4 0 . 1 6 3  98.8 0 . 1 6 8  1 0 0 . 6  
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XXXIV. Percentage of nitroglycerin remaining in 
solution with 10% PEG 400 as solvent. 
Control Sample I Sample II 
Absorbance Percent Absorbance Percent Absorbance Percent 
remaining remaining remaining 
0 . 1 6 8  1 0 0 . 0  0 . 1 6 7  1 0 0 . 0  0 . 1 6 8  1 0 0 . 0  
0 . 1 7 0  1 0 1 . 2  0 . 1 6 5  98.8 0 . 1 6 5  98.2 
0 . 1 7 1  1 0 1 . 8  0 . 1 5 9  95.2 0 . 1 6 1  95.8 
0 . 1 7 0  1 0 1 . 2  0 . 1 5 5  92.8 0 . 1 5 7  93.4 
0 . 1 6 9  1 0 0 . 6  0 . 1 5 2  91.0 0 . 1 5 4  91.7 
0 . 1 6 9  1 0 0 . 6  0 . 1 4 7  88.0 0 . 1 5 1  89.9 
0 . 1 6 8  1 0 0 . 0  0 . 1 4 2  85.0 0 . 1 4 6  86.9 
0 . 1 6 9  1 0 0 . 6  0 . 1 3 7  82.0 0 . 1 4 1  83.9 
0 . 1 7 1  1 0 1 . 8  0 . 1 3 5  80.8 0 . 1 3 8  82.1 
0 . 1 6 8  1 0 0 . 0  0 . 1 3 1  78.4 0 . 1 3 4  79.8 
0 . 1 7 1  1 0 1 . 8  0 . 1 2 7  76.0 0 . 1 3 1  78.0 
0 . 1 7 0  1 0 1 . 2  0 . 1 2 6  75.4 0 . 1 2 9  76.8 
0 . 1 7 0  1 0 1 . 2  0 . 1 2 4  74.3 0 . 1 2 5  74.4 
0 . 1 6 9  1 0 0 . 6  0 . 1 2 1  72.5 0 . 1 2 2  72.6 
0 . 1 6 8  1 0 0 . 0  0 . 1 2 0  71.9 0 . 1 2 0  71.4 
0 . 1 7 1  1 0 1 . 8  0 . 1 1 7  70.1 0 . 1 1 9  70.8 
0 . 1 7 0  1 0 1 . 2  0 . 1  1 5  68.9 0 . 1 1 6  69.0 
0 . 1 6 9  1 0 0 . 6  0 . 1  1 5  68.9 0 . 1 1 6  69.0 
0 . 1 6 8  1 0 0 . 0  0 . 1 1 4  68.3 0 . 1 1 4  67.9 
0 . 1 6 8  1 0 0 . 0  0 . 1  1 3  67.7 0 . 1 1 3  67.3 
0 . 1 6 9  1 0 0 . 6  0.111 66.5 0 . 1 1 2  66.7 
0 . 1 6 8  1 0 0 . 0  0 . 1 1 0  65.9 0.111 66.1 
0 . 1 7 0  1 0 1 . 2  0 . 1 0 9  65.3 0 . 1 0 9  64.9 
0 . 1 7 0  1 0 1 . 2  0 . 1 0 7  64.1 0 . 1 0 8  64.3 
0 . 1 7 1  1 0 1 . 8  0 . 1 0 6  63.5 0 . 1 0 7  63.7 
0 . 1 6 8  1 0 0 . 0  0 . 1 0 5  62.9 0 . 1 0 7  63.7 
0 . 1 6 8  1 0 0 . 0  0 . 1 0 4  62.3 0 . 1 0 5  62.5 
0 . 1 7 0  1 0 1 . 2  0 . 1 0 3  61.7 0 . 1 0 5  62.5 
0 . 1 7 0  1 0 1 . 2  0 . 1 0 3  61.7 0 . 1 0 3  61.3 
0 . 1 6 8  1 0 0 . 0  0 . 1 0 3  61.7 0 . 1 0 3  61.3 
0 . 1 6 9  1 0 0 . 6  0 . 1 0 1  60.5 0 . 1 0 1  60.1 
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XXXV. Percentage of nitroglycerin remaining in 
solution with 20% PEG 400 as solvent. 
Control 
Absorbance Percent 
remaining 
0. 1 5 9  1 0 0 . 0  
0. 1 6 0  1 0 0 . 6  
0. 1 5 8  99.4 
0. 1 5 8  99.4 
0. 1 5 9  1 0 0 . 0  
0. 1 6 0  1 0 0 . 6  
0. 1 5 8  99.4 
0. 1 6 1  1 0 1 . 3  
0. 1 6 0  1 0 0 . 6  
0. 1 6 0  1 0 0 . 6  
0. 1 6 1  1 0 1 . 3  
0. 1 5 8  99.4 
0. 1 5 9  1 0 0 . 0  
0. 1 6 1  1 0 1 . 3  
0. . 1 5 8  99.4 
0. . 1 5 9  1 0 0 . 0  
0. . 1 6 1  1 0 1 . 3  
0. . 1 6 0  1 0 0 . 6  
0. . 1 5 8  99.4 
0. . 1 6 1  1 0 1 . 3  
0 .  . 1 6 0  1 0 0 . 0  
0  . 1 6 0  1 0 0 . 6  
0  . 1 5 9  1 0 0 . 0  
0  . 1 5 8  99.4 
0  . 1 5 8  99.4 
0  . 1 6 1  1 0 1 . 3  
0  . 1 5 9  1 0 0 . 0  
0  . 1 5 9  1 0 0 . 0  
0  . 1 5 8  99.4 
0  . 1 6 0  1 0 0 . 6  
0  . 1 6 1  1 0 1 . 3  
0  . 1 5 9  1 0 0 . 0  
Sample I 
Absorbance Percent 
remaining 
0. 1 5 8  1 0 0 . 0  
0. 1 5 8  1 0 0 . 0  
0. 1 5 4  97.5 
0. 1 5 1  95.6 
0. 1 4 9  94.3 
0. 1 4 5  91.8 
0. 1 4 0  88.6 
0. 1 3 5  85.4 
0. 1 3 3  84.2 
0. 1 3 1  82.9 
0. 1 2 6  79.7 
0. 1 2 3  77.8 
0. 1 2 0  75.9 
0. 1 1 8  74.7 
0. 1 1 6  73.4 
0. 1 1 4  72.2 
0. , 1 1 2  70.9 
0. . 1 1 1  70.3 
0. 1 1 0  69.6 
0. . 1 0 9  68.9 
0. . 1 0 8  68.4 
0 . 1 0 5  66.5 
0 . 1 0 4  65.8 
0 . 1 0 3  65.2 
0 . 1 0 3  65.2 
0  . 1 0 2  64.6 
0  . 1 0 1  63.9 
0  . 1 0 1  63.9 
0  . 1 0 2  64.6 
0 . 1 0 1  63.9 
0  . 1 0 0  63.3 
0  . 1 0 0  63.3 
Sample II 
Absorbance Percent 
remaining 
0. 1 5 9  1 0 0 . 0  
0. 1 5 7  98.7 
0. 1 5 3  96.2 
0. 1 4 9  93.7 
0. 1 4 8  93.1 
0. 1 4 4  90.6 
0. 1 3 8  86.8 
0. 1 3 4  84.3 
0. 1 3 1  82.4 
0. 1 2 9  81.1 
0. 1 2 6  79.2 
0. 1 2 2  76.7 
0. 1 2 0  75.5 
0. 1 1 8  74.2 
0. 1 1 6  73.0 
0. 1  1 4  71.7 
0. . 1 1 2  70.4 
0. .111 69.8 
0 .  . 1 1 0  69.2 
0 .  . 1 0 8  67.9 
0  . 1 0 7  67.3 
0  . 1 0 5  66.0 
0  . 1 0 4  65.4 
0  . 1 0 4  65.4 
0  . 1 0 2  64.2 
0  . 1 0 2  64.2 
0  . 1 0 1  63.5 
0  . 1 0 1  63.5 
0  . 0 9 9  62.3 
0  . 0 9 9  62.3 
0  . 0 9 9  62.3 
0  . 0 9 8  61.6 
0 
2 
3  
4  
5  
8 
16 
2 3  
2 5  
28 
3 5  
4 7  
5 0  
60 
7 1  
7 5  
8 5  
9 5  
69 
XXXVI. Percentage of nitroglycerin remaining in 
solution with 50% PEG 400 as solvent. 
Control 
Absorbance Percent 
remaining 
0. 1 7 4  1 0 0 . 0  
0. 1 7 5  1 0 0 . 6  
0. 1 6 9  98.3 
0. 1 7 2  98.9 
0. 1 7 4  1 0 0 . 0  
0. 1 7 5  1 0 0 . 6  
0. 1 7 3  99.4 
0. 1 7 3  99.4 
0. 1 7 4  1 0 0 . 0  
0. 1 7 3  99.4 
0. . 1 7 5  1 0 0 . 6  
0. . 1 7 4  1 0 0 . 0  
0. . 1 7 2  98.9 
0. . 1 7 2  98.9 
0. . 1 7 3  99.4 
0. . 1 7 5  1 0 0 . 6  
0  . 1 7 3  99.4 
0  . 1 7 4  1 0 0 . 0  
0  . 1 7 4  1 0 0 . 0  
Sample I 
Absorbance Percent 
remaining 
0. 1 7 2  1 0 0 . 0  
0. 1 7 0  98.8 
0. 1 6 8  98.2 
0. 1 6 9  98.3 
0. 1 6 8  97.7 
0. 1 6 7  97.1 
0. 1 6 5  95.9 
0. 1 6 4  95.3 
0. 1 6 5  95.9 
0. 1 6 4  95.3 
0. 1 6 4  95.3 
0 .  1 6 3  94.8 
0. 1 6 4  95.3 
0 .  1 6 3  94.8 
0 .  1 6 3  94.8 
0. 1 6 3  94.8 
0. . 1 6 3  94.8 
0. . 1 6 3  94.8 
0  . 1 6 3  94.8 
Sample II 
Absorbance Percent 
remaining 
0. 1 7 1  1 0 0 . 0  
0. 1 7 0  99.4 
0. 1 6 8  98.2 
0. 1 6 8  98.2 
0. 1 6 6  97.1 
0. 1 6 5  96.5 
0. 1 6 4  95.9 
0. 1 6 4  95.9 
0. 1 6 4  95.9 
0. , 1 6 4  95.9 
0. . 1 6 3  95.3 
0. . 1 6 3  95.3 
0. . 1 6 3  95.3 
0. . 1 6 2  94.7 
0 . 1 6 2  94.7 
0  . 1 6 2  94.7 
0  . 1 6 2  94.7 
0  . 1 6 2  94.7 
0  . 1 6 2  94.7 
0 
1 
3  
5  
7  
10 
1 4  
2 5  
2 7  
2 9  
3 3  
3 7  
4 1  
4 5  
4 9  
5 1  
5 5  
60 
6 5  
7 0  
7 3  
7 5  
7 9  
8 3  
8 7  
9 1  
9 5  
9 7  
70 
XXXVII. Percentage of nitroglycerin remaining in 
solution with 10% propylene glycol as 
s o l v e n t .  
Control Sample T Sample TI 
Absorbance Percent Absorbance Percent Absorbance Percent 
remaining remaining remaining 
0 . 1 6 9  1 0 0 . 0  0 . 1 7 2  1 0 0 . 0  0 . 1 7 2  1 0 0 . 0  
0 . 1 7 2  1 0 1 . 8  0 . 1 6 9  98.3 0 . 1 6 7  97.1 
0 . 1 7 0  1 0 0 . 6  0 . 1 6 6  96.5 0 . 1 6 5  95.9 
0 . 1 7 1  1 0 1 . 2  0 . 1 5 9  92.4 0 . 1 6 2  94.2 
0 . 1 7 2  1 0 1 . 8  0 . 1 5 4  89.5 0 . 1 5 5  90.1 
0 . 1 6 9  1 0 0 . 0  0 . 1 4 9  86.6 0 . 1 5 1  87.8 
0 . 1 7 0  1 0 0 . 6  0 . 1 4 6  84.9 0 . 1 4 5  84.3 
0 . 1 7 1  1 0 1 . 2  0 . 1 3 1  76.2 0 . 1 3 7  79.7 
0 . 1 6 9  1 0 0 . 0  0 . 1 3 0  75.6 0 . 1 3 6  79.1 
0 . 1 7 1  1 0 1 . 2  0 . 1 2 8  74.4 0 . 1 3 5  78.5 
0 . 1 6 9  1 0 0 . 0  0 . 1 2 5  72.7 0 . 1 3 2  76.7 
0 . 1 7 0  1 0 0 . 6  0 . 1 2 3  71.5 0 . 1 2 9  75.0 
0 . 1 6 9  1 0 0 . 0  0 . 1 2 1  70.3 0 . 1 2 7  73.8 
0 . 1 7 2  1 0 1 . 8  0 . 1 1 8  68.6 0 . 1 2 4  72.1 
0 . 1 6 9  1 0 0 . 0  0 . 1 1 7  68.0 0 . 1 2 2  70.9 
0 . 1 7 1  1 0 1 . 2  0 . 1  1 6  67.4 0 . 1 2 1  70.3 
0 . 1 6 9  1 0 0 . 0  0 . 1  1 4  66.3 0 . 1 1 9  69.2 
0 . 1 7 0  1 0 0 . 6  0 . 1 1 2  65.1 0 . 1 1 7  68.0 
0 . 1 7 2  1 0 1 . 8  0 . 1 1 0  64.0 0 . 1 1 4  66.3 
0 . 1 7 1  1 0 1 . 2  0 . 1 0 8  62.8 0 . 1 1 2  65.1 
0 . 1 7 1  1 0 1 . 2  0 . 1 0 7  62.2 0 . 1 1 0  64.0 
0 . 1 7 2  1 0 1 . 8  0 . 1 0 7  62.2 0 . 1 1 0  64.0 
0 . 1 7 0  1 0 0 . 6  0 . 1 0 6  61.6 0 . 1 0 8  62.8 
0 . 1 6 9  1 0 0 . 0  0 . 1 0 5  61.0 0 . 1 0 7  62.2 
0 . 1 7 1  1 0 1 . 2  0 . 1 0 3  59.9 0 . 1 0 5  61.0 
0 . 1 7 0  1 0 0 . 6  0 . 1 0 3  59.9 0 . 1 0 4  60.5 
0 . 1 6 9  1 0 0 . 0  0 . 1 0 2  59.3 0 . 1 0 2  59.3 
0 . 1 7 2  1 0 1 . 8  0 . 1 0 2  59.3 0 . 1 0 1  58.7 
0 . 1 7 1  1 0 1 . 2  0 . 1 0 1  58.7 0 . 1 0 1  58.7 
0 . 1 7 0  1 0 0 . 6  0 . 1 0 0  58.1 0 . 1 0 1  58.7 
0 . 1 7 1  1 0 1 . 2  0 . 1 0 1  58.7 0 . 1 0 0  58.1 
0 . 1 6 9  1 0 0 . 0  0 . 1 0 0  58.1 0 . 1 0 0  58.1 
0 
1 
3  
4  
7  
9  
12 
1 5  
18 
21 
2 4  
26 
3 2  
3 8  
4 6  
5 2  
62 
6 9  
7 4  
7 8  
8 3  
8 9  
9 3  
7 1 
XXXVIII. Percentage of nitroglycerin remaining in 
solution with 20% propylene glycol as 
s o l v e n t .  
Control 
Absorbance Percent 
remaining 
0. 1 7 4  1 0 0 . 0  
0. 1 7 5  1 0 0 . 6  
0. 1 7 6  1 0 1 . 1  
0. 1 7 2  98.9 
0. 1 7 5  1 0 0 . 6  
0. 1 7 5  1 0 0 . 6  
0. 1 7 2  98.9 
0. 1 7 2  98.9 
0. 1 7 4  1 0 0 . 0  
0. 1 7 2  98.9 
0. . 1 7 2  98.9 
0. . 1 7 4  1 0 0 . 0  
0. . 1 7 2  98.9 
0. . 1 7 2  98.9 
0. . 1 7 4  1 0 0 . 0  
0. . 1 7 5  1 0 0 . 6  
0 . 1 7 2  98.9 
0  . 1 7 6  1 0 1 . 1  
0  . 1 7 6  1 0 1 . 1  
0  . 1 7 5  1 0 0 . 6  
0  . 1 7 2  98.9 
0  . 1 7 4  1 0 0 . 0  
0  . 1 7 6  1 0 1 . 1  
0  . 1 7 5  1 0 0 . 6  
0  . 1 7 2  98.9 
Sample I 
Absorbance Percent 
remaining 
0. 1 7 4  1 0 0 . 0  
0. 1 7 1  98.3 
0. 1 6 3  93.7 
0. 1 5 9  91.4 
0. 1 5 0  86.2 
0. 1 4 5  83.3 
0. 1 3 8  79.3 
0. 1 3 4  77.0 
0. 1 3 0  74.7 
0. 1 2 7  73.0 
0. 1 2 5  71.8 
0. 1 2 4  71.3 
0. 1 2 2  70.1 
0. 1 2 1  69.5 
0. 1 1 9  68.4 
0. . 1 1 7  67.2 
0. . 1 1 4  65.3 
0  .111 63.8 
0  . 1 1 0  63.2 
0  . 1 0 9  62.6 
0 . 1 0 9  62.6 
0 . 1 0 7  61.5 
0 . 1 0 6  60.9 
0  . 1 0 5  60.3 
0  . 1 0 5  60.3 
Sample II 
Absorbance Percent 
remaining 
0. 1 7 3  1 0 0 . 0  
0. 1 6 9  97.7 
0. 1 6 1  93.1 
0. 1 5 8  91.3 
0. 1 4 9  86.1 
0. 1 4 4  83.2 
0. 1 3 7  79.1 
0. 1 3 3  76.7 
0. 1 3 0  75.1 
0. 1 2 6  72.8 
0. 1 2 4  71.7 
0. 1 2 3  71.1 
0. 1 2 3  7 1 . 1  
0. 1 1 9  68.8 
0. . 1 1 7  67.6 
0 .  . 1 1 6  67.0 
0  . 1 1 3  65.3 
0  . 1 1 0  63.6 
0  . 1 0 9  63.0 
0  . 1 0 8  62.4 
0  . 1 0 7  61.8 
0  . 1 0 6  61.3 
0  . 1 0 5  60.7 
0  . 1 0 4  60.1 
0  . 1 0 5  60.7 
0 
1 
4  
6 
8 
12 
1 5  
18 
22 
2 4  
2 7  
3 1  
4 6  
5 2  
7 0  
7 8  
9 4  
7 2 
XXXIX. Percentage of nitroglycerin remaining in 
solution with 50% propylene glycol as 
s o l v e n t .  
Control 
Absorbance Percent 
remaining 
0. 1 7 3  1 0 0 . 0  
0. 1 7 4  1 0 0 . 6  
0. 1 7 2  99.4 
0. 1 7 3  1 0 0 . 0  
0. 1 6 9  97.7 
0. 1 7 2  99.4 
0. 1 7 2  99.4 
0. 1 7 3  1 0 0 . 0  
0. 1 7 4  1 0 0 . 6  
0. 1 7 3  1 0 0 . 0  
0. 1 7 4  1 0 0 . 6  
0. 1 6 9  97.7 
0. 1 7 3  1 0 0 . 0  
0. 1 7 4  1 0 0 . 6  
0. 1 7 2  99.4 
0. , 1 7 3  1 0 0 . 0  
0. , 1 7 4  1 0 0 . 6  
0. . 1 7 3  1 0 0 . 0  
Sample I 
Absorbance Percent 
remaining 
0. 1 7 3  1 0 0 . 0  
0. 1 7 1  98.8 
0. 1 6 6  95.9 
0. 1 6 3  94.2 
0. 1 6 1  93.1 
0. 1 5 7  90.8 
0. 1 5 5  89.6 
0. 1 5 4  89.0 
0. , 1 5 2  87.9 
0. . 1 5 0  86.7 
0 ,  . 1 4 9  86.1 
0, . 1 4 8  85.6 
0  . 1 4 5  83.8 
0, . 1 4 3  82.7 
0 . 1 4 1  81.5 
0  . 1 4 0  80.9 
0  . 1 4 0  80.9 
0  . 1 4 0  80.9 
Sample II 
Absorbance Percent 
remaining 
0. 1 7 5  1 0 0 . 0  
0. 1 7 3  98.8 
0. 1 6 6  94.9 
0. 1 6 3  93.1 
0. 1 6 1  92.0 
0. 1 5 7  89.7 
0. 1 5 6  89.1 
0. 1 5 4  88.0 
0. 1 5 2  86.9 
0 .  , 1 5 1  86.3 
0. . 1 5 0  85.7 
0. . 1 4 9  85.1 
0. . 1 4 6  83.4 
0  . 1 4 5  82.9 
0 .  . 1 4 3  81.7 
0  . 1 4 3  81.7 
0  . 1 4 1  80.6 
0  . 1 4 0  80.0 
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Figure 39. Percentage of nitroglycerin remaining in solution with 
23.6% methanol as solvent. Key: • , control; 
o , sample I; a , sample II. 
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Figure 40. Percentage of nitroglycerin remaining in solution with 
47.3% methanol as solvent. Key: • , control; 
sample I; a , sample II. o 
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Figure 41. Percentage of nitroglycerin remaining in solution with 
18% isopropyl alcohol as solvent. Key: + , control; 
o , sample I; a , sample II. 
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Figure 42. Percentage of nitroglycerin remaining in solution with 
36% isopropyl alcohol as solvent. Key: • , control; 
o , sample I; a , sample II. 
7 5 
Table XXXX. Percentage of nitroglycerin remaining 
in solution with 23.6% methanol as 
s o l v e n t .  
Time Control Sample I Sample IT 
(Hours) Absorbance Percent Absorbance Percent Absorbance Percent 
remaining remaining remaining 
0  0 . 1 6 5  1 0 0 . 0  0 . 1 6 7  1 0 0 . 0  0 .  1 6 9  1 0 0 . 0  
1  0 . 1 6 4  99.4 0 . 1 6 5  98.8 0 .  1 7 0  1 0 0 . 6  
2  0 . 1 6 2  98.2 0 . 1 5 8  94.6 0 .  1 6 3  96.4 
3  0 . 1 6 5  1 0 0 . 0  0 . 1 5 5  92.8 0 .  1 5 7  92.9 
5  0 . 1 6 6  1 0 0 . 6  0 . 1 5 0  89.8 0 .  1 5 2  89.9 
6  0 . 1 6 4  99.4 0 . 1 4 7  88.0 0 .  1 4 9  88.2 
7  0 . 1 6 2  98.2 0 . 1 4 4  86.2 0 .  1 4 5  85.8 
1 0  0 . 1 6 2  98.2 0 . 1 4 0  83.8 0 .  1 4 2  84.0 
1 3  0 . 1 6 4  99.4 0 . 1 3 8  82.6 0 .  1 4 0  82.8 
1 5  0 . 1 6 6  1 0 0 . 0  0 . 1 3 6  81.4 0 .  1 3 8  81.7 
1 7  0 . 1 6 4  9 9  4  0 . 1 3 4  80.2 0 .  1 3 6  80.5 
2 0  0 . 1 6 5  1 0 0 . 0  0 . 1 3 2  79.0 0 .  1 3 4  79.3 
2 4  0 . 1 6 6  1 0 0 . 6  0 . 1 3 0  77.8 0 .  1 3 1  77.5 
2 8  0 . 1 6 5  1 0 0 . 0  0 . 1 2 8  76.6 0 .  1 2 9  76.3 
3 0  0 . 1 6 6  1 0 0 . 6  0 . 1 2 7  76.0 0 .  1 2 8  75.7 
3 4  0 . 1 6 4  99.4 0 . 1 2 6  75.4 0 .  , 1 2 7  75.1 
3 8  0 . 1 6 4  99.4 0 . 1 2 4  74.3 0 .  1 2 6  74.6 
4 2  0 . 1 6 2  98.2 0 . 1 2 2  73.1 0 .  , 1 2 4  73.4 
4 6  0 . 1 6 2  98.2 0 . 1 2 1  72.5 0 .  . 1 2 2  72.2 
5 1  0 . 1 6 6  1 0 0 . 6  0 . 1 1 9  71.3 0  . 1 2 1  71.6 
5 4  0 . 1 6 5  1 0 0 . 0  0 . 1  1 8  70.7 0  . 1 1 9  70.4 
6 0  0 . 1 6 2  98.2 0 . 1  1 6  69.5 0  . 1 1 8  69.8 
6 6  0 . 1 6 6  1 0 0 . 6  0 . 1 1 5  68.9 0  . 1 1 6  68.6 
7 0  0 . 1 6 4  99.4 0 . 1  1 3  67.7 0  . 1 1 4  67.5 
7 4  0 . 1 6 2  98.2 0 . 1  1 2  67.1 0  . 1 1 3  66.9 
7 7  0 . 1 6 6  1 0 0 . 6  0 . 1  1  1  66.5 0  . 1 1 1  65.7 
8 2  0 . 1 6 4  99.4 0 . 1 0 9  65.3 0  . 1 0 7  64.5 
8 8  0 . 1 6 5  1 0 0 . 0  0 . 1 0 7  64.1 0  . 1 0 8  63.9 
9 4  0 . 1 6 6  1 0 0 . 6  0 . 1 0 6  63.5 0  . 1 0 6  62.7 
100 0 . 1 6 4  99.4 0 . 1 0 5  62.9 0  . 1 0 5  62.1 
103 0 . 1 6 5  1 0 0 . 0  0 . 1 0 4  62.3 0  . 1 0 4  61.5 
121 0 . 1 6 6  1 0 0 . 6  0 . 1 0 5  62.9 0  . 1 0 3  60.9 
127 0 . 1 6 5  1 0 0 . 0  0 . 1 0 5  62.9 0  . 1 0 3  60.9 
0 
2 
4  
6 
10 
1 4  
16 
20 
2 4  
26 
28 
3 0  
3 6  
4 2  
4 7  
5 3  
60 
6 5  
7 1  
7 7  
9 5  
7 6 
XXXXI. Percentage of nitroglycerin remaining in 
solution with 47.3% methanol as solvent. 
Control Sample I Samnle II 
Absorbance Percent Absorbance Percent Absorbance Percent 
remaining remaining remaining 
0. 1 6 5  1 0 0 . 0  0. 1 6 5  1 0 0 . 0  0. 1 6 4  1 0 0 . 0  
0. 1 6 6  1 0 0 . 6  0. 1 6 2  98.2 0. 1 6 1  98.2 
0. 1 6 4  99.4 0. 1 5 8  95.8 0. 1 5 8  96.3 
0. 1 6 7  1 0 1 . 3  0. 1 5 5  93.9 0. 1 5 4  93.9 
0. 1 6 5  1 0 0 . 0  0. 1 5 1  91.5 0. 1 5 1  92.1 
0. 1 6 6  1 0 0 . 6  0. 1 4 8  89.7 0. 1 4 6  89.0 
0. 1 6 4  99.4 0. 1 4 6  88.5 0. 1 4 4  87.8 
0. 1 6 6  1 0 0 . 6  0. 1 4 2  86.1 0. 1 4 0  85.4 
0. 1 6 7  1 0 1 . 3  0. 1 4 0  84.8 0. 1 3 7  83.5 
0. 1 6 6  1 0 0 . 6  0. 1 3 9  84.2 0. 1 3 6  82.9 
0. 1 6 7  1 0 1 . 3  0. 1 3 8  83.6 0 .  . 1 3 5  82.3 
0. 1 6 4  99.4 0. 1 3 7  83.0 0. . 1 3 4  81.7 
0. 1 6 6  1 0 0 . 6  0. 1 3 4  81.2 0. . 1 3 2  80.5 
0. . 1 6 5  1 0 0 . 0  0. 1 3 3  80.6 0. . 1 3 1  79.9 
0. . 1 6 7  1 0 1 . 3  0. . 1 3 1  79.4 0 . 1 2 9  78.7 
0  . 1 6 5  1 0 0 . 0  0. . 1 2 9  78.2 0  . 1 2 7  77.4 
0  . 1 6 6  1 0 0 . 6  0 .  . 1 2 8  77.6 0  . 1 2 6  76.8 
0  . 1 6 4  99.4 0  . 1 2 7  77.0 0  . 1 2 6  76.8 
0  . 1 6 5  1 0 0 . 0  0  . 1 2 6  76.4 0  . 1 2 5  76.2 
0  . 1 6 6  1 0 0 . 6  0  . 1 2 5  75.8 0  . 1 2 4  75.6 
0  . 1 6 7  1 0 1 . 3  0  . 1 2 4  75.2 0  . 1 2 3  75.0 
0 . 1 6 6  1 0 0 . 6  0  . 1 2 4  75.2 0  . 1 2 3  75.0 
0 
1 
2 
3  
5  
6 
7  
10 
1 3  
1 5  
1 7  
20 
2 4  
28 
3 0  
3 4  
3 8  
4 2  
4 6  
5 1  
5 4  
60 
66 
7 0  
7 4  
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9 4  
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103 
121 
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XXXXII. Percentage of nitroglycerin remaining in 
solution with 18% isopropyl alcohol as 
s o l v e n t .  
Control 
Absorbance Percent 
remaining 
0. 1 7 0  1 0 0 . 0  
0. 1 7 1  1 0 0 . 6  
0. 1 7 2  1 0 1 . 2  
0. 1 7 1  1 0 0 . 6  
0. 1 7 1  1 0 0 . 6  
0. 1 6 8  98.8 
0. 1 7 0  1 0 0 . 0  
0. 1 6 8  98.8 
0. 1 7 0  1 0 0 . 0  
0. 1 7 1  1 0 0 . 6  
0. 1 6 8  98.8 
0. 1 7 1  1 0 0 . 6  
0. 1 7 0  1 0 0 . 0  
0. 1 6 8  98.8 
0. 1 7 1  1 0 0 . 6  
0. 1 7 0  1 0 0 . 0  
0. . 1 6 8  98.8 
0. . 1 7 2  1 0 1 . 2  
0. . 1 7 1  1 0 0 . 6  
0. . 1 7 2  1 0 1 . 2  
0 . 1 6 8  98.8 
0. . 1 7 0  1 0 0 . 0  
0 . 1 7 0  1 0 0 . 0  
0  . 1 7 0  1 0 0 . 0  
0  . 1 7 2  1 0 1 . 2  
0  . 1 6 8  98.8 
0  . 1 7 1  1 0 0 . 6  
0  . 1 7 0  1 0 0 . 0  
0  . 1 6 8  98.8 
0  . 1 7 0  1 0 0 . 0  
0  . 1 7 1  1 0 0 . 6  
0  . 1 7 0  1 0 0 . 0  
0  . 1 7 1  1 0 0 . 6  
Sample I 
Absorbance Percent 
remaining 
0. 1 7 0  1 0 0 . 0  
0. 1 7 1  1 0 0 . 6  
0. 1 6 3  95.9 
0. 1 5 9  93.5 
0. 1 5 0  88.2 
0. 1 4 8  87.1 
0. 1 4 5  85.3 
0. 1 4 2  83.5 
0. 1 4 0  82.4 
0. 1 3 7  80.6 
0. 1 3 5  79.4 
0. 1 3 3  78.2 
0. 1 3 0  76.5 
0. 1 2 8  75.3 
0. 1 2 8  75.3 
0. 1 2 5  73.5 
0. 1 2 4  72.9 
0. 1 2 3  72.3 
0. 1 2 1  71.2 
0. , 1 1 9  70.0 
0. . 1 1 8  69.4 
0 .  . 1 1 6  68.2 
0  . 1 1 4  67.1 
0  . 1 1 3  66.5 
0  .11 1 65.3 
0 .111 65.3 
0  . 1 0 9  64.1 
0  . 1 0 8  63.5 
0  . 1 0 6  62.4 
0  . 1 0 5  61.8 
0  . 1 0 4  61.2 
0  . 1 0 4  61.2 
0  . 1 0 3  60.6 
Samnle IT 
Absorbance Percent 
remaining 
0. 1 7 2  1 0 0 . 0  
0. 1 7 0  98.8 
0. 1 6 2  94.2 
0. 1 5 8  91.9 
0 .  1 5 2  88.4 
0. 1 4 8  86.0 
0. 1 4 6  84.9 
0. 1 4 2  82.6 
0. 1 4 0  81.4 
0. 1 3 8  80.2 
0. 1 3 7  79.7 
0. 1 3 5  78.5 
0. 1 3 2  76.7 
0. 1 3 1  76.2 
0. 1 3 0  75.6 
0. 1 2 9  75.0 
0. 1 2 7  73.8 
0. 1 2 6  73.3 
0 .  , 1 2 5  72.7 
0. . 1 2 4  72.1 
0  . 1 2 3  71.5 
0. . 1 2 0  69.8 
0  . 1 1 9  69.2 
0  . 1 1 7  68.0 
0  . 1 1 6  67.4 
0  . 1 1 4  66.3 
0  . 1 1 2  65.1 
0  . 1 1 0  64.0 
0  . 1 0 9  63.4 
0  . 1 0 8  62.8 
0  . 1 0 7  62.2 
0  . 1 0 8  62.8 
0  . 1 0 7  62.2 
0 
2 
4  
6 
10 
1 4  
16 
20 
2 4  
26 
28 
3 0  
3 6  
4 2  
4 7  
5 3  
60 
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XXXXIII. Percentage of nitroglycerin remaining in 
solution with 36% isopropyl alcohol as 
s o l v e n t .  
Control Sample I Sample II 
Absorbance Percent Absorbance Percent Absorbance Percent 
remaining remaining remaining 
0. 1 6 4  1 0 0 . 0  
0. 1 6 3  94.6 
0. 1 6 7  1 0 1 . 8  
0. 1 6 6  1 0 1 . 2  
0. 1 6 7  1 0 1 . 8  
0. 1 6 6  1 0 1 . 2  
0. 1 6 6  1 0 1 . 2  
0. 1 6 3  94.6 
0. 1 6 4  1 0 0 . 0  
0. 1 6 4  1 0 0 . 0  
0. . 1 6 4  1 0 0 . 0  
0. . 1 6 7  1 0 1 . 8  
0. , 1 6 4  1 0 0 . 0  
0 . 1 6 7  1 0 1 . 8  
0 . 1 6 3  94.6 
0  . 1 6 3  94.6 
0  . 1 6 4  1 0 0 . 0  
0  . 1 6 7  1 0 1 . 8  
0  . 1 6 6  1 0 1 . 2  
0  . 1 6 6  1 0 1 . 2  
0 . 1 6 4  1 0 0 . 0  
0  . 1 6 3  94.6 
0. 1 6 7  1 0 0 . 0  
0. 1 6 5  98.8 
0. 1 6 0  95.8 
0. 1 5 6  93.4 
0. 1 5 2  91.0 
0. 1 4 7  88.0 
0. 1 4 6  87.4 
0. 1 4 2  85.0 
0. 1 4 0  83.8 
0. 1 3 9  83.2 
0. 1 3 8  82.6 
0. 1 3 7  82.0 
0 .  , 1 3 5  80.8 
0. . 1 3 4  80.2 
0. . 1 3 0  79.0 
0  . 1 3 1  78.4 
0 . 1 2 9  77.2 
0  . 1 2 8  76.6 
0  . 1 2 6  76.0 
0 . 1 2 6  75.4 
0 . 1 2 5  74.9 
0  . 1 2 5  74.9 
0. 1 6 6  1 0 0 . 0  
0. 1 6 3  98.1 
0. 1 6 0  96.4 
0. 1 5 6  94.0 
0. 1 5 2  91.6 
0. 1 4 6  88.0 
0. 1 4 4  86.7 
0. 1 4 1  84.9 
0. 1 3 8  83.1 
0. 1 3 7  82.5 
0. 1 3 6  81.9 
0 .  , 1 3 5  81.3 
0. . 1 3 3  80.1 
0 .  . 1 3 1  78.9 
0, . 1 2 9  77.7 
0  . 1 2 8  77.1 
0  . 1 2 7  76.5 
0  . 1 2 6  75.9 
0  . 1 2 6  75.9 
0  . 1 2 5  75.3 
0 . 1 2 4  74.7 
0 . 1 2 4  74.7 
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Figure 43. Percentage of nitroglycerin remaining in solution with 
20% ethanol as solvent and a strip area of 22.5 cm2. 
Key: • , control; o , sample I; a , sample II. 
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Figure 44. Percentage of nitroglycerin remaining in solution with 
20% ethanol as solvent and a strip area of 45 cm2. 
Key: + , control; o , sample I; a , sample II. 
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Figure 45. Percentage of nitroglycerin remaining in solution with 
20% ethanol as solvent and a strip area of 180 cm2. 
Key: • , control; o , sample I; a , sample II. 
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XXXXIV. Percentage of nitroglycerin remaining in 
solution with 20% ethanol as solvent. 
Strip size: 7.5 cm x 1.5 cm. 
Strip area: 22.5 cm^. 
Control Sample T Sample II 
Absorbance Percent Absorbance Percent Absorbance Percent 
remaining remaining remaining 
0. 1 6 9  1 0 0 . 0  0 . 1 6 9  1 0 0 . 0  0. 1 6 8  1 0 0 . 0  
0. 1 7 0  1 0 0 . 6  0 . 1 6 7  98.8 0. 1 6 7  99.4 
0. 1 6 9  1 0 0 . 0  0 . 1 6 4  97.0 0. 1 6 5  98.2 
0. 1 7 1  1 0 1 . 2  0 . 1 6 3  96.4 0. 1 6 3  97.0 
0. 1 6 8  99.4 0 . 1 6 3  96.4 0. 1 6 2  96.4 
0. 1 7 0  1 0 0 . 6  0 . 1 6 2  95.8 0. 1 6 2  96.4 
0. 1 6 8  99.4 0 . 1 6 1  95.2 0. 1 6 1  95.8 
0. 1 7 2  1 0 1 . 8  0 . 1 5 7  92.9 0. 1 5 6  92.9 
0. 1 7 2  1 0 1 . 8  0 . 1 5 6  92.3 0. 1 5 5  92.3 
0. , 1 7 2  1 0 1 . 8  0 . 1 5 5  91.7 0. , 1 5 4  91.7 
0. , 1 7 2  1 0 1 . 6  0 . 1 5 5  91.7 0. 1 5 4  91.7 
0. . 1 7 0  1 0 0 . 6  0 . 1 5 4  91.1 0. , 1 5 3  91.1 
0. , 1 7 2  1 0 1 . 8  0 . 1 5 3  90.5 0. , 1 5 2  90.5 
0  . 1 6 9  1 0 0 . 0  0 . 1 5 3  90.5 0 .  . 1 5 1  89.9 
0  . 1 6 9  1 0 0 . 0  0 . 1 5 2  89.9 0, . 1 5 2  90.5 
0 . 1 6 9  1 0 0 . 0  0 . 1 5 1  89.3 0 .  . 1 5 0  89.3 
0  . 1 6 8  99.4 0 . 1 5 2  89.9 0  . 1 5 0  89.3 
0  . 1 7 2  1 0 1 . 8  0 . 1 5 2  89.9 0  . 1 5 1  89.9 
0 . 1 6 9  1 0 0 . 0  0 . 1 5 1  89.3 0  . 1 5 1  89.9 
0  . 1 7 0  1 0 0 . 6  0 . 1 5 2  89.9 0  . 1 5 1  89.9 
82 
Table XXXXV. Percentage of nitroglycerin remaining in 
solution with 20% ethanol as solvent. 
Strip size: 15 cm x 1.5 cm. 
Strip area: 45 cm2. 
Time Control Sample I Sample II 
(Hours) Absorbance Percent Absorbance Percent Absorbance Percent 
remaining remaining remaining 
0  0 . 1 7 0  1 0 0 . 0  0 . 1 6 7  1 0 0 . 0  0 .  1 6 9  1 0 0 . 0  
1  0 . 1 7 1  1 0 0 . 6  0 . 1 6 6  99.4 0 .  1 6 7  98.8 
3  0 . 1 7 0  1 0 0 . 0  0 . 1 6 2  97.0 0 .  1 6 5  97.6 
4  0 . 1 7 0  1 0 0 . 0  0 . 1 6 0  95.8 0 .  1 6 2  95.9 
5  0 . 1 6 9  99.4 0 . 1 5 9  95.2 0 .  1 6 1  95.3 
8  0 . 1 7 1  1 0 0 . 6  0 . 1 5 6  93.4 0 .  1 5 6  92.3 
2 2  0 . 1 7 1  1 0 0 . 6  0 . 1 4 8  88.6 0 .  1 4 7  87.0 
2 4  0 . 1 7 0  1 0 0 . 0  0 . 1 4 7  88.0 0 .  1 4 4  85.2 
2 8  0 . 1 7 1  1 0 0 . 6  0 . 1 4 6  87.4 0 .  1 4 3  84.6 
3 0  0 . 1 7 1  1 0 0 . 6  0 . 1 4 5  86.8 0 .  1 4 2  84.0 
3 6  0 . 1 7 0  100 0 0 . 1 4 4  86.2 0 .  1 4 1  83.4 
4 0  0 . 1 7 1  1 0 0 . 6  0 . 1 4 3  85.6 0 .  1 4 0  82.8 
4 6  0 . 1 7 1  1 0 0 . 6  0 . 1 4 1  84.4 0 .  1 3 9  82.2 
5 0  0 . 1 6 7  98.2 0 . 1 4 0  83.8 0 .  1 3 9  82.2 
5 4  0 . 1 7 0  1 0 0 . 0  0 . 1 4 1  84.4 0 .  1 3 9  82.2 
5 8  0 . 1 7 1  1 0 0 . 6  0 . 1 4 0  83.8 0 ,  . 1 3 9  82.2 
6 2  0 . 1 7 0  1 0 0 . 0  0 . 1 4 0  83.8 0 .  . 1 3 8  81.7 
6 9  0 . 1 6 7  98.2 0 . 1 3 8  82.6 0  . 1 3 8  81.7 
7 6  0 . 1 7 0  1 0 0 . 0  0 . 1 3 7  82.0 0  . 1 3 7  8 1 . 1  
8 2  0 . 1 7 1  1 0 0 . 6  0 . 1 3 6  81.4 0  . 1 3 7  8 1 . 1  
9 4  0 . 1 6 9  99.4 0 . 1 3 5  80.8 0  . 1 3 7  8 1 . 1  
100 0 . 1 7 0  1 0 0 . 0  0 . 1 3 6  81.4 0  . 1 3 5  79.9 
120 0 . 1 6 9  99.4 0 . 1 3 5  80.8 0  . 1 3 5  79.9 
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XXXXVI. Percentage of nitroglycerin remaining in 
solution with 20% ethanol as solvent. 
Strip size: 15 cm x 3 cm (two strips). 
Strip area: 180 cm2. 
Control Sample I Sample II 
Absorbance Percent Absorbance Percent Absorbance Percent 
remaining remaining remaining 
0 . 1 7 2  1 0 0 . 0  0 . 1 7 2  1 0 0 . 0  0 . 1 7 1  1 0 0 . 0  
0 . 1 7 1  99.4 0 . 1 6 6  96.5 0 . 1 6 8  98.2 
0 . 1 7 0  98.9 0 . 1 4 5  84.3 0 . 1 5 0  87.7 
0 . 1 6 9  98.3 0 . 1 4 2  82.6 0 . 1 4 8  86.5 
0 . 1 7 1  99.4 0 . 1 3 6  79.1 0 . 1 3 9  81.3 
0 . 1 7 2  1 0 0 . 0  0 . 1 2 9  75.0 0 . 1 2 9  75.4 
0 . 1 7 0  98.9 0 . 1 2 0  69.8 0 . 1 2 0  70.2 
0 . 1 6 9  98.3 0 . 1 1 2  65.1 0 . 1 1 2  65.5 
0 . 1 7 1  99.4 0 . 1 0 5  61.0 0 . 1 0 4  60.8 
0 . 1 7 2  1 0 0 . 0  0 . 1 0 1  58.7 0 . 1 0 0  58.5 
0 . 1 6 9  98.3 0 . 0 9 5  55.2 0 . 0 9 8  57.3 
0 . 1 6 9  98.3 0 . 0 8 8  51.2 0 . 0 8 8  51.5 
0 . 1 7 1  99.4 0 . 0 8 1  47.1 0 . 0 8 1  47.4 
0 . 1 7 2  1 0 0 . 0  0 . 0 7 5  43.6 0 . 0 7 7  45.0 
0 . 1 7 1  99.4 0 . 0 7 1  41.3 0 . 0 7 3  42.7 
0 . 1 6 9  98.3 0 . 0 6 7  39.0 0 . 0 6 8  39.3 
0 . 1 6 9  98.3 0 . 0 6 0  34.9 0 . 0 6 0  35.1 
0 . 1 7 2  1 0 0 . 0  0 . 0 5 5  32.0 0 . 0 5 7  33.3 
0 . 1 7 1  99.4 0 . 0 5 0  29.1 0 . 0 5 3  30.9 
0 . 1 7 2  1 0 0 . 0  0 . 0 4 8  27.9 0 . 0 4 9  28.7 
0 . 1 6 9  98.3 0 . 0 4 5  26.2 0 . 0 4 6  26.9 
0 . 1 7 1  99.4 0 . 0 4 4  25.6 0 . 0 4 5  26.3 
0 . 1 7 1  99.4 0 . 0 4 3  25.0 0 . 0 4 5  26.3 
0 . 1 7 0  98.9 0 . 0 4 3  25.0 0 . 0 4 4  25.7 
0 . 1 7 2  1 0 0 . 0  0 . 0 4 4  25.6 0 . 0 4 5  26.3 
0 . 1 7 1  99.4 0 . 0 4 3  25.0 0 . 0 4 4  25.7 
0 . 1 7 2  1 0 0 . 0  0 . 0 4 3  25.0 0 . 0 4 4  25.7 
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Figure 46. Percentage of nitroglycerin remaining in distilled 
water with a concentration of 50 mcg/mL. 
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Figure 47. Percentage of nitroglycerin remaining in distilled 
water with a concentration of 75 mcg/mL. 
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Figure 48. Percentage of nitroglycerin remaining in distilled 
water with a concentration of 100 mcg/mL. 
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XXXXVII. Percentage of nitroglycerin remaining in 
distilled water with a concentration 
of 50 mcg/mL. 
Control 
Absorbance Percent 
remaining 
Samnle T 
Absorbance Percent 
remaining 
Sample IT 
Absorbance Percent 
remaining 
0 . 1 6 4  1 0 0 . 0  0 . 1 6 2  1 0 0 . 0  0 . 1 6 3  1 0 0 . 0  
0 . 1 6 4  1 0 0 . 0  0 . 1 6 2  1 0 0 . 0  0 . 1 6 4  1 0 0 . 6  
0 . 1 6 2  98.8 0 . 1 5 9  98.1 0 . 1 6 0  98.2 
0 . 1 6 3  99.4 0 . 1 5 4  95.1 0 . 1 5 6  95.7 
0 . 1 6 1  98.2 0 . 1 5 0  92.6 0 . 1 5  1  92.6 
0 . 1 6 2  98.8 0 . 1 4 7  90.7 0 . 1 4 9  91.4 
0 . 1 6 2  98.8 0 . 1 4 2  87.7 0 . 1 4 5  89.0 
0 . 1 6 5  1 0 0 . 6  0 . 1 4 0  86.4 0 . 1 4 4  88.3 
0 . 1 6 2  98.8 0 . 1 3 4  82.7 0 . 1 3 9  85.3 
0 . 1 6 2  98.8 0 . 1 2 9  79.6 0 . 1 3 4  82.2 
0 . 1 6 4  1 0 0 . 0  0 . 1 2 4  76.5 0 . 1 2 8  78.5 
0 . 1 6 1  98.2 0 . 1 2 0  74.1 0 . 1 2 3  75.5 
0 . 1 6 2  98.8 0 . 1  1 7  72.2 0 . 1 1 9  73.0 
0 . 1 6 4  1 0 0 . 0  0 . 1  1 5  71.0 0 . 1  1 8  72.4 
0 . 1 6 1  98.2 0 . 1 1 3  69.8 0 . 1 1 5  70.6 
0 . 1 6 3  99.4 0 . 1  1 0  67.9 0.111 68.1 
0 . 1 6 3  99.4 0 . 1 0 9  67.3 0 . 1 0 9  66.9 
0 . 1 6 1  98.2 0 . 1 0 7  66.0 0 . 1 0 6  65.0 
0 . 1 6 4  1 0 0 . 0  0 . 1 0 4  64.2 0 . 1 0 6  65.0 
0 . 1 6 2  98.8 0 . 1 0 3  63.6 0 . 1 0 4  63.8 
0 . 1 6 2  98.8 0 . 1 0 1  62.3 0 . 1 0 3  63.2 
0 . 1 6 1  98.2 0 . 1 0 1  62.3 0 . 1 0 1  62.0 
0 . 1 6 5  1 0 0 . 6  0 . 0 9 9  61.1 0 . 1 0 1  62.0 
0 . 1 6 2  98.8 0 . 0 9 7  59.9 0 . 0 9 8  60.1 
0 . 1 6 4  1 0 0 . 0  0 . 0 9 6  59.3 0 . 0 9 7  59.5 
0 . 1 6 1  98.2 0 . 0 9 6  59.3 0 . 0 9 5  58.3 
0 . 1 6 4  1 0 0 . 0  0 . 0 9 5  58.6 0 . 0 9 5  58.3 
0 . 1 6 3  99.4 0 . 0 9 5  58.6 0 . 0 9 6  58.9 
0 . 1 6 0  97.6 0 . 0 9 4  58.0 0 . 0 9 5  58.3 
0 . 1 6 4  1 0 0 . 0  0 . 0 9 3  57.4 0 . 0 9 4  57.7 
0 . 1 6 5  1 0 0 . 6  0 . 0 9 1  56.2 0 . 0 9 4  57.7 
0 . 1 6 1  98.2 0 . 0 9 2  56.8 0 . 0 9 3  57.1 
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XXXXVIII. Percentage of nitroglycerin remaining in 
distilled water with a concentration 
of 75 mcg/mL. 
Control 
Absorbance Percent 
remaining 
0. . 2 3 4  1 0 0 . 0  
0. . 2 3 2  99.1 
0. , 2 3 5  1 0 0 . 4  
0. . 2 3 3  99.6 
0. . 2 3 5  1 0 0 . 4  
0. . 2 3 2  99.1 
0. . 2 3 5  1 0 0 . 4  
0. . 2 3 2  99.1 
0. . 2 3 4  1 0 0 . 0  
0 . 2 3 2  99.1 
0. . 2 3 3  99.6 
0. . 2 3 4  1 0 0 . 0  
0, . 2 3 2  99.1 
0. . 2 3 5  1 0 0 . 4  
0  . 2 3 2  99.1 
0  . 2 3 4  1 0 0 . 0  
0  . 2 3 5  1 0 0 . 4  
0 . 2 3 3  99.6 
0  . 2 3 5  1 0 0 . 4  
0  . 2 3 2  99.1 
0 . 2 3 1  98.7 
0  . 2 3 5  1 0 0 . 4  
0 . 2 3 5  1 0 0 . 4  
0 . 2 3 4  1 0 0 . 0  
0  . 2 3 2  99.1 
0 . 2 3 2  99.1 
0  . 2 3 5  1 0 0 . 4  
0 . 2 3 2  99.1 
0  . 2 3 2  99.1 
0 . 2 3 5  1 0 0 . 4  
0 . 2 3 1  98.7 
0 . 2 3 3  99.6 
Sample I 
Absorbance Percent 
remaining 
0 . 2 3 2  1 0 0 . 0  
0 . 2 2 3  96.1 
0 . 2 1 7  93.5 
0 . 2 1 3  91.8 
0 . 2 0 8  89.7 
0 . 2 0 4  87.9 
0 . 2 0 1  86.6 
0 . 1 8 9  81.5 
0 . 1 8 2  78.4 
0 . 1 7 4  75.0 
0 . 1 6 7  72.0 
0 . 1 6 3  70.3 
0 . 1 6 0  69.0 
0 . 1 5 7  67.7 
0 . 1 5 3  65.9 
0 . 1 4 9  64.2 
0 . 1 4 6  62.9 
0 . 1 4 4  62.1 
0 . 1 4 3  61.6 
0 . 1 4 2  61.2 
0 . 1 4 0  60.3 
0 . 1 4 0  60.3 
0 . 1 3 7  59.1 
0 . 1 3 7  59.1 
0 . 1 3 6  58.6 
0 . 1 3 5  58.2 
0 . 1 3 5  58.2 
0 . 1 3 3  57.3 
0 . 1 3 4  57.8 
0 . 1 3 3  57.3 
0 . 1 3 5  58.2 
0 . 1 3 3  57.3 
Sample II 
Absorbance Percent 
remaining 
0. 2 3 1  1 0 0 . 0  
0. 224 97.0 
0. 2 1 9  94.8 
0. 2 1 4  92.6 
0. 2 0 8  90.0 
0. 2 0 5  88.7 
0. 2 0 0  86.6 
0. 1 8 9  81.8 
0 .  1 8 4  79.7 
0 .  . 1 7 5  75.8 
0. 1 6 9  73.2 
0 .  1 6 3  70.6 
0 .  . 1 6 2  70.1 
0. 1 5 8  68.4 
0. . 1 5 4  66.7 
0 .  , 1 4 9  64.5 
0. 1 4 4  62.3 
0. . 1 4 1  61.0 
0. . 1 4 2  61.5 
0. . 1 4 0  60.6 
0 . 1 3 8  59.7 
0. . 1 3 9  60.2 
0  . 1 3 6  58.9 
0  . 1 3 5  58.4 
0  . 1 3 6  58.9 
0  . 1 3 3  57.6 
0  . 1 3 4  58.0 
0  . 1 3 2  57.1 
0 . 1 3 3  57.6 
0  . 1 3 1  56.7 
0 . 1 3 2  57.1 
0  . 1 3 1  56.7 
8 8 
Table XXXXIX. Percentage of nitroglycerin remaining in 
distilled water with a concentration 
of 100 mcg/mL. 
Time Control Sample I Sample IT 
(Hours) Absorbance Percent Absorbance Percent Absorbance Percent 
remaniing remaining remaining 
0  0 . 3 0 0  1 0 0 . 0  0 . 2 9 9  1 0 0 . 0  0 .  . 2 9 9  1 0 0 . 0  
1  0 . 2 9 8  99.3 0 . 2 9 2  97.7 0 .  , 2 9 4  98.3 
2  0 . 2 9 8  99.3 0 . 2 8 3  94.6 0 .  , 2 8 1  94.0 
3  0 . 3 0 0  1 0 0 . 0  0 . 2 7 7  92.6 0 .  , 2 7 8  93.0 
4  0 . 3 0 2  97.7 0 . 2 7 2  91.0 0 .  , 2 7 2  91.0 
5  0 . 3 0 2  1 0 0 . 7  0 . 2 6 6  89.0 0 .  . 2 6 8  89.6 
6  0 . 3 0 2  1 0 0 . 7  0 . 2 6 1  87.3 0 .  2 6 0  87.0 
1 0  0 . 3 0 0  1 0 0 . 0  0 . 2 4 9  83.3 0 .  2 5 1  83.9 
1 4  0 . 3 0 0  1 0 0 . 0  0 . 2 3 6  78.9 0 .  . 2 3 9  79.9 
1 8  0 . 3 0 2  1 0 0 . 7  0 . 2 2 7  75.9 0 .  . 2 3 0  76.9 
2 2  0 . 3 0 4  1 0 1 . 3  0 . 2 2 0  73.6 0 .  . 2 2 1  73.9 
2 6  0 . 3 0 3  1 0 1 . 0  0 . 2 1 4  71.6 0 .  2 1 6  72.2 
2 8  0 . 3 0 1  1 0 0 . 3  0 . 2 1  1  70.6 0 .  2 1 3  7 1 . 2  
3 2  0 . 2 9 9  99.7 0 . 2 0 7  69.2 0 .  . 2 0 9  69.9 
3 6  0 . 3 0 4  1 0 1 . 3  0 . 2 0 1  67.2 0 .  . 2 0 0  66.9 
4 0  0 . 3 0 0  1 0 0 . 0  0 . 1 9 7  65.9 0 .  . 1 9 6  65.6 
4 4  0 . 3 0 0  1 0 0 . 0  0 . 1 9 4  64.9 0 .  1 9 5  65.2 
4 8  0 . 3 0 1  1 0 0 . 3  0 . 1 9 0  63.5 0 .  . 1 9 0  63.5 
5 0  0 . 3 0 3  1 0 1 . 0  0 . 1 8 9  63.2 0  . 1 9 0  63.5 
5 4  0 . 2 9 9  99.7 0 . 1 8 6  62.2 0 ,  . 1 8 7  62.5 
5 8  0 . 3 0 2  1 0 0 . 7  0 . 1 8 5  61.9 0  . 1 8 5  61.9 
6 2  0 . 3 0 1  1 0 0 . 3  0 . 1 8 2  60.9 0 .  . 1 8 1  60.5 
6 6  0 . 3 0 3  1 0 1 . 0  0 . 1 8 0  60.2 0  . 1 8 0  60.2 
7 0  0 . 3 0 0  1 0 0 . 0  0 . 1 7 9  59.9 0  . 1 7 9  59.9 
7 4  0 . 3 0 2  1 0 0 . 7  0 . 1 7 7  59.2 0  . 1 7 6  58.9 
7 8  0 . 3 0 2  1 0 0 . 7  0 . 1 7 6  58.9 0  . 1 7 5  58.5 
8 2  0 . 3 0 4  1 0 1 . 3  0 . 1 7 5  58.5 0  . 1 7 4  58.2 
8 6  0 . 2 9 9  99.7 0 . 1 7 4  58.2 0  . 1 7 5  58.5 
9 0  0 . 2 9 8  99.3 0 . 1 7 4  58.2 0  . 1 7 3  57.9 
9 4  0 . 3 0 0  1 0 0 . 0  0 . 1 7 5  58.5 0  . 1 7 1  57.2 
9 8  0 . 3 0 1  1 0 0 . 3  0 . 1 7 3  57.9 0  . 1 7 2  57.5 
102 0 . 3 0 3  1 0 1 . 0  0 . 1 7 3  57.9 0  . 1 7 1  57.2 
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